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Bus-Zone Protection 
Avoiding Heavy Short-Circuit Risks 


_* publications relating to power 
station matters, which have naturally 
in present circumstances tended to con- 
centrate on the steam side, have not dealt 
with an electrical feature that has made 
steady progress within the last decade. 
That is the protection of the bus-bars, 
the bus-bar isolators, the associated circuit 
breakers and some of the connections on 
the side of the switchgear remote from the 
bus-bars. Faults within this bus-bar zone 
are rare, but in view of their possibly 
disastrous effects as short-circuit kVA 


increases, some form of insurance is 
clearly desirable. 
Stability and Speedy Operation 


Two offsetting factors have to be taken 
into account—the risk of unwanted 
tripping and the considerable cost of a 
truly reliable system. Regarding the 
first, the statistical expectation of a 
bus-bar fault is only about one in twenty 
years, which is equivalent to the life of the 
equipment protected. In that period there 
would no doubt be many straight-through 
faults, during the continuance of which it 
is essential that protection shall be stable. 
At the same time, as the gear might be 
required to operate only once in its life- 
time, tripping (more easily achieved than 
stability) must be both quick and sure. 
The overall time of operation of bus-zone 
protection has not to exceed 0-1 sec., but 
some modern systems are within this 
limit by a comfortable margin. 

A system of protection of this kind 
does more than its name implies, since it 
can also prevent damage to alternators 


from overheating of the slot wedges as a 
result of a sustained bus-bar fault. It has 
been found more suitable for the purpose 
than negative-phase-sequence protection, 
which may cause unwanted tripping of 
alternators on sustained system faults, 
perhaps many miles from the power 
station. The caution with which bus- 
zone protection was regarded before the 
war was nevertheless justified in the light 
of experience then available, having regard 
to the traditionally higher standard of 
reliability in Great Britain than else- 
where. This record of reliability owes 
much to the attention given to protective 
schemes coupled with the adoption of 
higher factors of safety and the provision 
made to cover a wider range of fault 
conditions, which has given this country a 
notable lead in this field. 


Present Use and Future Scope 


Full advantage has been taken of 
improved technique so that to-day switch- 
gear installations at new and many old 
power stations are being fitted with bus- 
zone protection as standard. Certain 
precautions in design, operation and 
maintenance are, however, essential to 
reliability. These were analysed in the 
paper by Mr. G. W. B. Mitchell at the 
C.1I.G.R.E. Conference at Paris last year (see 
our issue of July Sth, 1946). The discussion 
appeared to indicate a general consensus 
of international opinion in support of his 
view that bus-zone protection is justified 
on main switchboards in power stations 
and major substations, but as its cost does 
not alter with the capacity and cost of the 
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equipment protected, its application to 
smaller substations is at present ruled out 
on economic grounds. Nevertheless 
investigations now in hand allow grounds 
for hope that eventually bus-zone pro- 
tection will be economically applied to the 
wider field of distribution switchgear. 


THE desire to see quick 
Science and_ results of their work is 
Engineering natural to engineers, who 
give suitable and econ- 
omical shape to the information provided 
by “‘applied” scientists. These in their 
turn depend on discoveries made by those 
who carry out investigations without im- 
mediate objects in view. The concern 
expressed by Sir Henry Dale at the British 
Association meeting, lest the wartime need 
to secure early practical results divert the 
attention of research physicists from their 
true function, has a direct bearing on the 
future of electrical engineering as the 
history of the industry proves. 


ALTHOUGH the genera- 
tion of electricity on a 
scale large enough for 
public supply will doubt- 
less entail the adoption of a different design 
of gas turbine, the experience now being 
gained with the simple cycle found suitable 
for traction and marine propulsion should 
prove invaluable. Low overall specific 
weight and size together with rapid starting 
characteristics make it especially suitable 
where high speeds for short periods are 
required. A feature of the Naval in- 
stallation described in this issue is the 
use of the jet engine developed in Great 
Britain as a gas generator. While the 
low compression ratio does not make 
for the highest efficiency, this is not of 
great moment in peak-load plant. 


THE latest rise in the 
price of coal demon- 
strates the futility of 
hoping for an increase of 
output with shorter working hours to 
absorb the extra costs involved. Industrial 
users of electricity with coal-clause con- 
tracts will feel the effect almost im- 
mediately and steps to pass on the increased 
cost of generation to other consumers are 
contemplated. We are promised a further 
rise on October Ist when the new rail 
charges come into operation. The Ministry 
of Transport has stated that the average 
increase in freight charges for coal class 
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traffic will be 1s. 9d. a ton, i.e., from 7s. 2d. 
to 8s. lld. Mr. J. R. Struthers, general 
manager of the Sheffield electricity under- 
taking puts the cost of the increases to his 


undertaking at £182,379 per annum. On { 


Sheffield’s 1946-47 sales this works out at 
0°05d. per kWh (about 7°3 per cent increase) 
—and Sheffield is favourably placed as 
compared with many other undertakings. 


THE measures for 
**Cuts *? and bridging the gap between 
Exports Our overseas expenditure 
and payments announced 
by the Government last week are all of a 
negative character, i.e., they represent 
further deprivations. We have yet to hear 
the positive remedies which must include 
further assistance for the exporting in- 
dustries (of which electrical manufacturing 
is one of the leaders) by the “‘ re-deploy- 
ment” of labour and the assurance of 
adequate supplies of power and raw 
materials. These should be accompanied 
by some form of incentive to increased 
output by the workers. Smaller supplies 
of food and goods are discouraging rather 
than stimulating and increased payment 
means nothing but inflation if goods are 
not available. It looks as though self- 
preservation (through the salvation of the 
country) and the promise of a better 
future must be the spur. 


IT is recognized by the 

German British and American 
Industry = occupation authorities that 

if Germany is not to 

remain a ‘‘ pensioner ” of our two countries 
she must be allowed to develop her 
industries to a higher level than that laid 
down at Potsdam two years ago. It has 
therefore been proposed that German 
steel production should be raised to 
10,700,000 tons a year, 72 per cent of the 
1936 figure. Of more immediate interest 
to British electrical manufacturers is the 
proposal that the production of electrical 
equipment shall be allowed to rise to 149 
per cent (in value) of the 1936 level. 
Under the Potsdam plan about a quarter 
of the electrical engineering plant in the 
combined zone would have been taken as 
reparations. Now it is considered that, 
with the exception of three wartime plants, 


the present capacity is wholly needed . 


because of the dismantling of Berlin 
factories which formerly supplied Western 
Germany. 
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Standardizing F.H.P. Motors 


Reduced Component Stocks and Lower Prices 


By S. F. Philpott, 


NE of the busiest sections of the 

electrical industry to-day that 
devoted to the manufacture of fractional- 
horse-power motors for use in domestic 
appliances, portable tools and similar applica- 
tions. As with almost all other products, 
output is limited by shortages of material 
and labour, but the f.h.p. motor has the 
further disadvantage of being built up of 
many different relatively small parts, each 
having its own problems of manufacture and 
supply. A typical universal motor may 
contain from forty to fifty components, the 
majority of which are produced in operations 
requiring tools and tool setting. 

Although the whole range of application of 
universal motors is covered by sizes ranging 
from about 2 to 44 in. in outside diameter 
of field stampings, with corresponding 
armature diameters of from 1 to 2 in., no 
attempt appears to have been made in this 
country to effect any standardization of 
component parts. . Every manufacturer has 
his own design, or designs, for it is by no 
means certain that one 


exceeding 1}-in. in diameter, and added that 
some of the designs left much to be desired 
from the ring manufacturers’ point of view. 
Stock sizes of other components such as 
commutators and bearing bushes are legion. 

Standardization of f.h.p. components would 
effect a very great saving in the man-hours 
now absorbed in making and setting up 
tools for relatively short runs of many 
different designs of the same component and 
in machine-hours due to stoppages for tool 
changes, etc. Any suggestion of standardiza- 
tion, raises the question of limitation of 
development, but the writer suggests that this 
is not nearly so important with motors for 
domestic appliances and the like as with 
heavier plant, since, efficiency is inherently 
low in the former case and running costs 
are a secondary consideration to utility. 

It is not suggested that external dimensions, 
form or appearance of motors should be 
standardized, as they must obviously suit 
the appliance to which they are to be fitted. 

Dimensions of component parts of a motor 
are mainly influenced by the armature and 
field sizes necessary to give the required 


motor in a range is 


similar in general 
design to its larger or 
smaller counterpart. 


As an example of the 
present position: of two 
suppliers of armature 
and field stampings, 
one lists twenty-five 
“stock ’’ designs, and 


the other thirty, all 
less than 44 in. in 
diameter. This how- 


ever, is by no means 
all the story, for the 
first supplier actually holds tools for 132 
different designs, the difference of course 
representing proprietary designs. A _ third 
supplier has approximately twenty-five 
different designs in production. 

A firm of commutator-copper manufac- 
turers has 550 stock sections of drawn copper 
suitable for commutators up to 2 in. in 
diameter, while a company — supplying 
micanite vee-rings gave the information that 
it holds over 500 moulds for rings not 


Fig. |.—Usual shapes of field magnet for universal motors 


Output. Standardization may be considered 
on either basis, but as the ratio of armature 
to field diameter would remain constant the 
results would be similar. 

All requirements could be met by four of 
five sizes, different outputs being obtained by 
adjusting the lengths of core. Since the fields 
of universal motors are built of laminations, 
this course presents no difficulty and is, in 
fact, the usual practice. It is not intended 
to make recommendations for standard 
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dimensions but, by way of illustration, 
Table 1 gives two alternative ranges of 
armature diameters either of which would 
suit almost every application. Settlement of 
the basic armature size and ratio of arma- 
ture diameter to field diameter enables the 
outside diameter of the field to be settled. 
Standardization of field stampings permits 
immediate standardization of :—Diameter of 
fixing screws (usually two), which should 
preferably be of an even B.A. sizé to reduce 


NASLOT PITCH WITH 12 SLOTS 
WOUND 
SLOT PITCH WITH 13 SLOTS 
WOUND I-7 


FULL SLOT PITCH ( NOT PRACTICABLE 
WITH MACHINE WINDING ) 


Fig. 2.—Relationship between slot teeth and 
pitch of winding 


stock; diameter of rivets holding the field 
pack together; radial length and thickness 
of field-coil winding former, this length 
depending on the length of the field pack; 
and radial dimensions of insulation material 
between coil and stampings. Thickness of 
lamination material could be 
standardized with advantage; sizes in use, 
range from 0°014 to 0°025 in. in thickness. 

Two shapes of field magnet are common 
(Fig. 1). The flat-sided type has the 
advantage that where space is important, as, 
for example, in a sewing machine, it can be 
used for a flat-sided motor, without any 
casing, and it requires less metal. Settlement 
upon a standard range of field magnets 
enables standardized building jigs and 
riveting fixtures to be designed. 

Returning to armature stampings, designers 
should be able to agree on a suitable number 
of slots for each diameter. This is largely 
influenced by considerations of mechanical 
strength of the teeth and of the commutator 
segments. The number of slots should be 
odd, as this makes “‘ cogging’ less likely. 
Further, as most armatures are machine 
wound and must be wound /ess than a full 
slot pitch for the wire to clear the shaft, the 
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odd number of teeth permits a closer approach 
to a full pitch (Fig. 2). 
While electrically a small slot opening is 


desirable, practical considerations in winding | 
in. 
Standardization of armature diameter and / 


demand an opening of about 01 


slot opening permits the standardization of © 


core-building jigs, winding-machine guides 
and other winding fixtures, slot wedges and 
balancing strips. Slot wedges are usually 
produced by presswork and balancing strip 
from extruded brass or copper, shaped to 
suit the top of the slot, and both items 
involve considerable tool expenditure. 

Settlement of a standard slot shape deter- 
mines the length of insulation per slot and 
per armature. The insulation of small 
armatures with a continuous length of in- 
sulation, as is necessary for machine winding, 
is a slow operation when done by hand, and 
calls for a somewhat complicated and costly 
machine if done automatically. Standardiza- 
tion of slot dimensions would enable slot- 
insulating machines to be built commercially. 
At present manufacturers are compelled to 
develop machines to suit their own particular 
stampings or to use hand methods of in- 
sulating. So far as the writer is aware, no 
proprietary arma- 


ture-insulating TABLE 1.—SUGGESTED 


STANDARD ARMATURE 


machines are avail- FOR UNIVERSAL. 
able. Motors 

The last item to Series A | SERIES B 
be considered in (in) =| Cin.) 
the standardization 14 | 
of stampings is the 1% 
shaft hole. When i 13 
this is settled, the 2 | 24 
diameter of the 
shaft material, 24 
which may _ be 


finished ground stock, is automatically 
settled, as is also the bore diameter of the 
commutator, the insulation tubes at the ends 
of the armature, and of the bearings. 
Regarding the commutator, the overall 
diameter can be taken as a definite per- 
centage of the armature diameter. The 
commutator finished diameter can then be 
standardized by making suitable allowance 
for turning. The number of segments is a 
factor of the number of armature slots. The 
great majority of commutators have two 
segments per slot, though small commutators 
as used in hair dryers may have only one. 
Three segments per slot gives the best com- 
mutation, but this increases the cost of the 
motor considerably on account of the extra 
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winding and connecting time and is not used 
to a great extent. Two segments per slot 
should be standardized, though one segment 
per slot might be made available to meet the 
demand of the hair-dryer market. Standardi- 
zation of commutator dimensions and seg- 
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rings. The number of end-ring tools held by 
mica manufacturers must almost equal the 
number of different armature tools in exis- 
tence. Standardization of commutator length 
would not prove difficult and would permit 
the production of standard press tools for the 


TABLE 2.—COMPONENT PARTS OF TYPICAL UNIVERSAL MOTOR 


| Extent of 
Part Material Principal Special Tools Standard- 
ization 
ARMATURE 
Shaft Steel Cams for autos, etc. 
Stampings Electrical steel Press tools x 
End stampings Fibre toe x 
Core complete a Building jigs P 
Slot insulation Various 
Shaft insulation Moulded tube Moulding tool P 
Wire Insulated copper 
Slot wedge Fibre, etc. Press tool x 
Balancing strip Brass or copper Extrusion die = 
Wound armature —_ Slot insulating machine; winding P 
COMMUTATOR machine guides 
Hub Steel Cams for autos, etc. x 
End washer » x 
Vee ring Micanite Mould Ds 
Segment Copper Extrusion die x 
Separator Mica Press tools 
Complete commutator Building rings 
FIELD MAGNET 
Stamping Electrical steel Press tools x 
Rivet Steel ie 5 P 
Complete magnet core _- Building jig P 
Wire Insulated copper 
Coil tape Various 
Coil insulation 
» fixing strip Steel Press tool P 
Fixing-strip insulation Treated paper 
Leads Insulated copper 
Brush connector Brass Press tool x 
Connection tag x 
Complete field magnet _ Core winding formers P 
BRUSHGEAR | 
Brush Carbon Pp 
Spring Steel 
Contact Brass Press tool x 
Tube a Cams for autos; broaching tool PX 
Holder Moulded Moulding tool P 
Fixing screw Steel 
Cap Moulded Moulding tool I 
BEARINGS 
Bush Ball bearings or non-ferrous Various according to type P 
Pressure spring Steel 
Wick Felt 
Cover Steel 
Cover fixing screw ” 
Thrust washer Various Press tools 
FRAME 
Body Zinc base alloy Die 
End bracket 9 ” 
» » fixing screw Steel 
Name plate Brass 
” ” rivet ” 
Bush for leads Rubber 


Norte.—Table shows the scope for variation in detail, without or with standardization. 


X = Tools could be fully standardized, and P = Tools could be partly standardized; i.e., in regard to 


dimensions dependent on diameter of armature. 


If agreement were also reached on standard core lengths (not 


suggested in the article) then most of the items marked could be fully standardized. 


ments would effect a very great reduction in 
stock sizes of copper, accompanied by a 
correspondingly greater possible spread-over 
of standard sizes. 

Standardization of commutator diameter 
would permit standardization of micanite end 


purpose of blanking the vee-notches in the 
segments and for blanking the separators 
between segments. 

Standardization of finished diameter and 
length of commutator, together with normal 
known performance requirements of the 


| 
ch 
is 
ng 
n, 
id 
of 
es 
rd 
ly 
ip 
to § 
ns § 
id 
all 
n- 
id 
ly 
a- 
y. 
to 
ar 
n- 
10 
Al. 
ly 
he 
1s 
ill 
1€ 
ne 
ce 
rs 
e. 
n- 
ra 


350 


arc to be settled and would pave the way for 
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‘would reduce material costs to a common 


type of motor would enable brush section “for {fhwon under consideration. Standardization 


possible complete standardization of brush ° 
length, pressure and grade of material, 
spring details and the dimensions of the brush- 
tube insert and the insulation sleeve. The 
brush cap itself would have to harmonize 
with the general style of the motor, but 
standardization of the brush tube would 
permit advantageous standardization of the 
thread in the cap. 

Summing up, standardization would enable 
material suppliers to concentrate on a much 
reduced range of components. Change-overs, 
with attendant delays, from production of a 
component for manufacturer ‘““A” to an 
almost similar item for manufacturer “‘ B”’ 
would be avoided and, owing to the in- 
creased output of the common design, better 
production methods could probably be 
installed. Press and assembly tools instead 
of being made in individual tool rooms could 
be manufactured by semi-mass-production 
methods. 

As shortages of material and tool-room 
labour are likely to continue for some years, 
it would be advantageous if standards could 
be agreed and used for future development of 
all but definitely ‘‘ special’? motors of the 


level for similar quantities and competition | 


between individual firms would then depend | 
on efficiency of manufacture, which in itself \ 


would be an incentive to lower production / 


costs and offer greater opportunities for 
export business. 

Table 2 shows the components of a typical 
universal motor with an indication of the 
principal special tools involved, and the 
possibilities of standardization. Of the forty- 
seven items listed fifteen could be fully 
standardized throughout the industry, and 
most of the thirteen listed as ‘‘ partly ’’ could 
be fully standardized if agreement on core 
lengths was reached, an aspect which has not 
been considered in this article. These figures 
do not include such minor items as tape 
widths, lead-wire specifications, etc., which 
might also be considered with advantage. 

The writer is indebted to Joseph Sankey 
& Sons, Ltd., George L. Scott & Co., Ltd. 
and Richard Thomas & Baldwins, Ltd. for 
permission to publish figures on stamping 
tools, and to the Aston Chain & Hook Co., 
Ltd., and the Micanite & Insulators Co., Ltd., 
for those on commutator copper and micanite 
end rings respectively. 


Desing Sheet 


HEN rubber supplies were very scarce 
some of the raw material which the Dunlop 
Rubber Company had to utilize required wash- 
ing after being processed into sheet form. 


Infra-red plant drying sheet rubber 


Drying, however, proved to be a_ serious 
problem since air drying took 1-3 weeks. In 
conjunction with the Metropolitan-Vickers Elec- 
trical Co., Ltd., the Dunlop Company carried 


out exhaustive investigation into the practical 
possibilities of infra-red heating. After trials 
with a pilot plant a production plant incor- 
porating 624 infra-red lamps and reflectors 
was installed. The lamp 
loading is about 190kW. 
The wet sheet rubber 
which is } in. thick, is 
fed under the top tier of 
lamps and one side of 
the sheet is irradiated 
for the first 40 ft pass. 
The sheet is then auto- 
matically doubled back 
on the conveyor through 
the centre 40 ft pass 
thus exposing the other 
side of the sheet to the 
lamps. The final lower 
40 ft pass is without 
lamps and constitutes a 
residual heating section. 
Time taken to travel 
through the three passes 
for complete drying is 
about 27 minutes. The 
initial moisture content is 10-12 per cent of the 
dry weight and the final moisture content 1-2-4 
per cent. Daily output of rubber is 10,246 lb, 
and electricity consumption 0:24 kW per lb. 
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High-Voltage Indication 


Instrument for Use on 33-kV Circuits 


YHNHOSE responsible for isolat- By T. A. Ledward, # live circuit. 
A.M.LE.E. 


ing sections of high-voltage 
equipment for men to work on, 
carry their lives and the lives of others in 
their hands. No one should be allowed to 
work on such equipment and no earths 
should be placed until a test has been made 
by means of a safe and reliable indicator to 
show that the equipment is dead. 

The writer has had experience of more 
than one type of indicator and not all are 
as safe or reliable as they have seemed to be 
upon a cursory inspection and test. One 
such device (quite an expensive one) when 


(3) Simplicity 
of construction, so that any 
defect will be immediately 
noticed. (4) Any deterioration in use should 
be gradual and evident; there should be no 
possibility of sudden failure. 

Under the first requirement, one danger 
that should be borne in mind is the shortening 
of the effective flashover gap between a live 
circuit and earth or some other apparatus, 
owing to the proximity of the indicator to a 
live conductor. To avoid such possible 
danger, the indicator itself should be small. 
It should, however, be attached to the end 

of an insulating rod of suitable 


PHOSPHOR BRONZE SPRING 


2 


PAXOLIN TUBE 


NEON LAMP 


length to avoid too near an 
approach by the user to any live 
conductors. 

All the requirements may be 
met by an indicator of the 
(a) gaseous ionization type. A neon 

indicator, suitably constructed, 
can be very satisfactory but this 


does not mean that a// neon type 
indicators are. 


PAXOLIN TUBE 4 ft LONG 
outsive Ye BORE 


A simple and satisfactory in- 
dicator has been made by the 
writer for use on 33-kV circuits 
by suitably mounting a small 
(230-V) neon lamp. The bayonet 


ADHESIVE 
CELLULOSE TAPE 


Construction of indicator (a), showing method of 
mounting lamp (b) 


placed in contact with live 33-kV gear would 
sometimes give no indication for a few 
seconds that the gear was alive, although it 
would always operate within about five 
seconds. Usually, it would operate in- 
stantaneously. Such erratic action is 
obviously dangerous. 

The requirements of a good indicator are: 
(1) Perfect safety in use; there should be no 
possibility of conditions arising in which the 
use of the indicator itself might be dangerous. 
(2) Instantaneous indication when applied to 


lampholder is not used, the lamp 
being mounted instead as shown in the 
diagram. The lampholder is a slotted paxolin 
tube, into which the lamp is a push fit and is 
retained in position by two or three layers of 
adhesive cellulose tape as shown at (5). 

This indicator conforms to all the require- 
ments previously mentioned and will glow 
when several inches from a conductor alive 
at 33 kV. When contact is made with the 
conductor, the glow is approximately the 
same as when the lamp is used in an ordinary 
lampholder on a 230-V circuit. The 33-kV 
indicator will operate on lower voltages, but 
its use is not recommended on circuits having 
a lower voltagethan6k¥Y. (Voltages referred 
to are three-phase line voltages). 

There is a choice of several small neon 
indicators for the lower voltages, but they 
should usually be mounted on an extension 
rod of suitable insulating material: otherwise 
there is a danger of the hand making 
accidenta! contact with live conductors. 
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The brightness of glow from a neon 
indicator may be increased appreciably by 
introducing a small spark gap between the 
live conductor and the indicator contact. 
This phenomenon is readily explained and 
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can be used to advantage on indicators made 
for use on a few: thousand volts only. For 
the sake of simplicity it has not been used 
in the indicator described, which is intended 
only for the higher voltages. 


Naval Gas Turbine 


Metropolitan-Vickers Development 


HE first vessel in the Royal Navy to 

be propelled by a gas turbine, M.T.B.2009, 
incorporates a Metropol 'tan-Vickers jet engine 
as the gas generator in association with a 
2,500-s.h.p. simple cycle gas turbine, which is 
used for giving maximum power ahead by 
driving an independent propeller through 
reduction gearing. Normal cruising and astern 
power is provided by two Packard 1,250-b.h.p. 
2,400-r.p.m. internal-combustion  reciproca- 
ting engines driving individual propellers. 

The gas generator comprises a_nine-stage 
axial-flow compressor, a combustion chamber 
and a turbine driving the compressor. The 
combustion chamber consists of two concentric 
walls, within which is mounted an annular 
primary chamber, where the smaller portion of 
the entering gas is mixed with atomized oil and 
ignited, the products of combustion being 
diluted with the remaining air to give the 
required temperature for the inlet of the turbine. 

The four-stage M.V. power turbine rotates 
independently of the compressor turbine and its 
propeller revolves idly when not in service by 
means of a Sinclair self-synchronizing clutch 
developed by the Hydraulic Coupling & 
Engineering Co. Power output is controlled by 
regulating the fuel quantity admitted to the 
combustion chamber of the gas generator, thus 
determining its speed together with the gas-flow 
rate and the temperature and pressure at the 


Assembly of complete turbine unit on bench test, viewed from generator end 


input to the power turbine. Should the speed 
of the latter exceed the designed value by 11 per 
cent, an emergency governor cuts off the fuel 
supply to the gas generator. To start the gas 
generator from cold and run up to the idling 
speed of 3,000 r.p.m. takes 45 sec. On test an 
output of 2,550 b.h.p. was obtained at the 
designed shaft speed of 1,887 r.p.m. with a gas 
generator speed of 1,087 r.p.m., the correspond- 
ing oil consumption being 1-06 Ib. 


Australian News 


PE big increase in electricity consumption 
throughout the various metropolitan areas 
in the Commonwealth since the beginning of 
the war is shown in statistics recently issued by 
the Commonwealth Bank. New South Wales 
consumption amounted to 1,104 million kWh 
in 1938-39 and 1,605 million in 1945-46; in 
Victoria the corresponding figures were 826 
million and 1,216 million; in Queensland 165 
million and 266 million; in South Australia 
169 million and 272 million; in Western Aus- 
tralia 117 million and 159 million; and in 
Tasmania 337 million and 421 million. 

South Australian Trust.—The Electricity Trust 
of South Australia is offering holders of deben- 
ture stock in the Adelaide Electric Supply Co., 
Ltd., conversion of their stock into debentures 
in the Trust, carrying the same interest and 
maturity date as exist- 
ing holdings. 

Companies’ Reports.- 
The Brisbane City Elec- 
tric Light Co. reports a 
net profit of £159,047 
for the year 1946-47, 
against the £163,251 of 
the previous twelve 
months. The dividend 
remains at 54 per cent 
for the sixth successive 
year. 

Standard - Waygood, 
Ltd., Sydney, manu- 
facturers of electrical 
machinery, report a net 
profit of £7,358 for the 
year, against £16,299 
in 1945-46. The divi- 
dend has been reduced 
from 10 to 5 per cent. 
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Displays at Olympia 


General Engineering, Marine, Foundry and Welding Exhibitions 


HE first of this series of exhibitions was 
held as long ago as 1906 and, except for 
lapses during the two world wars, has been a 
biennial event. The last was in 1937 and upon 
its resumption (August 28th to September 13th) 
it is on a larger scale than before. 
For the first time both the Grand and National 
Halls with their galleries at Olympia are filled, 


nearly thirty makers of oil engines, mostly for 
the propulsion of smaller craft, some sixteen 
also supply generating sets for auxiliary power 
and lighting in ships. They range in size from 
3 to 250 kW, two or three of the smallest con- 
sisting of a generator, air compressor and pump 
driven in line by one engine. 

Among them are two marine generating sets 


General view of the engineering exhibition at Olympia 


the floor space occupied representing. nearly 
50 per cent increase on the best previous figure. 
About 470 stands are listed in the catalogue; a 
number of them jointly display the products of 
several manufacturers and of the total 135 are 
wholly or partly electrical, apart from the 
exhibits of the War Office, the Admiralty and a 
dozen research organizations, which have 
recently tended increasingly to publicize their 
activities in this way. The show is to remain 
open much later in the evenings than has been 
customary since the war and during fourteen 
weekdays it will be visited officially by seventy- 
one technical and trade associations, eleven of 
them electrical. 

The pre-war alteration of name to Engineer- 


‘ing and Marine Exhibition, incorporating the 


Foundry Trades’ Exhibition, and later still the 
Welding Exhibition, was evidently an adaptation 
to the changing character of. the exhibits. 
With the dropping of the former initial word 
** Shipping *’ the products offered have become 
more general engineering in type and somewhat 
heavier, including some machine tools, but ships’ 
auxiliaries are still shown and the range of 
instruments presented, navigational and other- 
wise, has increased in number and in variety. 

A solitary example of steering gear was listed 
and only two electric deck winches. of 


driven by reciprocating steam engines, one of 
10 kW with a single crank and the other of the 
high-speed totally enclosed type. There are also 
two examples of auxiliary generators geared to 
steam turbines; one, of seven stages, which can 
be supplied in sizes of from 100 to 550 kW, while 
the other is an 80-kW single-stage machine for 
operating at 650 deg F and 225 lb per sq in., 
exhausting against a back pressure of 20 lb per 
sq in. at sea and into an auxiliary condenser 
when in port. 

A feature of one stand is the actual Whittle 
type gas turbine fitted in the first successful 
jet-propelled aeroplane in the world. On the 
same stand there is a model of a 1,200-h.p. gas 
turbine that has been designed for eventual 
installation in the electrically propelled tanker 
Auris in place of one of the four Diesel-driven 
alternators with which the vessel is being 
initially equipped by the same manufacturers. 
The design of the gas turbine is such that the 
heaviest grades of boiler fuel oil will ultimately 
be employed and trials under actual seagoing 
conditions will be possible for comparison with 
the results of similar tests of the Diesel-alternator 
sets in the same vessel. 

Not more than five of some makers of 
foundry plant show electrical items; they 
include one maker of magnetic moulding 
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machines, two of electrically operated sand 
riddles, two of magnetic separators and lifting 
magnets. 

In contrast, at least 27 of some 35 grouped 
welding stands are all-electric and on two of 
them there is arc-welding and lighting equip- 
ment for use under water. One of the relatively 
newer processes is stud welding, which is fluid- 
tight and is estimated by one maker to result in 
an average saving of 2d. per stud welded as 
against methods involving drilling, tapping and 


Another section of the display 


other expensive means of fitting. One shipyard 
is claimed thereby to have been able to build 
eight ships in the time scheduled for six with 
a saving of the order of £10,000. 

Two makers of electric rivet heaters, one 
being a three-head 30-kVA type, are represented. 

The exhibition was opened by Mr. J. Chuter 
Ede, Home Secretary, and Lord Dudley Gordon, 
president of the cxhibition and of the Institution 
of Mechanical Engineers, presided at the 
inaugural luncheon. Mr. A. V. Alexander, 
Minister of Defence, was the principal speaker, 
remarking that the exhibition, having been 
launched at this crucial stage, did credit to its 
sponsors. It was a portrayal of potentialities 
and capabilities; there was no sign in it that 
this country was expiring but, on the contrary, 
there was every indication of healthy con- 
valescence and no lack of confidence. The 
Dominions would be interested observers. 

Lord Dudley Gordon, responding, said they 
were heartened by the encouraging way Mr. 
Alexander had spoken of the exhibition and the 
industry. Encouragement was certainly needed 
to-day. It was the task of engineers to be 
ingenious so it was good for them that there 
were difficulties to be overcome, which might 
help to revive the spirit of adventure possessed 
by earlier generations of engineers. 

Other speakers were Mr. K. W. Bridges, 
organizer of the exhibition, Lt.-Col. H. Riggall, 
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president British Engineers’ Association, Mr. 
W. Rawlinson, president Foundry Trades 
Equipment and Supplies Association, and Sir 
Arnold Gridley, president Association of 
British Chambers of Commerce. 


Wales Comes to London 


Simultaneously, but independently organized 
and separately accommodated in the Empire 
Hall at Olympia (August 28th to September 13th) 
is the Industrial Wales 
Exhibition. It has been 
organized by the In- 
dustrial Association of 
Wales and Mon- 
mouthshire with the 
main purpose of demon- 
Strating the progress 
during the last ten 
years of the newer 
manufacturing activities 
in the Principality and 
the wide variety of pro- 
ducts now being made 
there against the back- 
ground of the older 
basic ‘coal, steel and 
tinplate industries. 

Sir Gerald Bruce, 
Lord’ Lieutenant of 
Glamorganshire and 
president of the spon- 
soring Association, pre- 
sided at the inaugural luncheon. The show was 
formally opened by Viscount Portal, who has 
been largely responsible for the establishment 
of so-called ‘‘lesser’’ industries in that area 
as a stabilizing influence on Welsh life to 
relieve the economic disturbances which have 
periodically affected the country. 

Of the 106 exhibits about 20 are electrical, 
although makers of radio apparatus with 
factories in Wales are not represented, preferring 
to wait for the Radiolympia”’ show. The 
electrical exhibitors include Aberdare Cables, 
Ltd., B.C.S. (Engineers & Contractors), Ltd., 
the British Electrical Development Association, 
British Electric Meters, Ltd., Dowsing Co. 
(Electrical © Manufacturers), Ltd., Durex 
Abrasives, Ltd., Elco Clocks and Watches, Ltd., 
Gnome Photographic Products, Ltd., British 
Arc Welding Co. (Bristol Channel), Ltd., 
John Hall (Tools), Ltd., Hawk, Ltd., Cyril 
Kieft & Co., Ltd., O-Ess Products, Ltd., Phila- 
ment Electric, Ltd., Radio Industries (Engineer- 
ing), Ltd., Santon, Ltd., Standard Telephones 
& Cables, Ltd., South Wales Switchgear, Ltd., 
Thorn Electrical Industries, Ltd., and Waite 
& Son, Ltd. 

The Ministry of Supply exhibit illustrates the 
extent of the manufacture of civilian goods in 
munitions factories, including a press developed 
in the ordnance factories for the manufacture of 
electrical ceramics. 
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Views on the News 


Reflections on Current Topics 


PPRENTICESHIP in the contracting 
industry in the past has too frequently 
been haphazard and unsatisfactory. Boys 
were taken on in excessive numbers and left 
to pick up the craft as best they could, being 
lucky if they were handed over to a journey- 
man who had the patience and willingness 
to give them the necessary guidance. Their 
technical education was often neglected 
entirely, with the result that all but exceptional 
lads were turned out as merely “ half- 
baked ”’ rule-of-thumb electricians. The more 
unscrupulous employer looked on apprentices 
as cheap labour and had to be pulled up 
by the E.T.U. and the E.C.A., both of which 
saw the danger to their membership and to 
the public. The scheme now evolved by the 
industry should eliminate any remaining 
vestiges of these bad practices. Apprentices 
will be regularly indentured and properly 
trained and educated, their welfare being 
looked after by a representative of a national 
or local apprenticeship committee. 
* * * 


A correspondent chides me for adopting 
the word “usage,” rather than ‘‘ use” in 
relation to electricity consumption. He 
prefers that ‘‘ usage’’ should be employed 
in connection with a custom or treatment. 
Perhaps he is right and no doubt the shorter 
word is to be preferred. The dictionaries 
agree that ‘‘usage’’ means the manner of 
using or treatment, although Chambers gives 
the “‘act or mode of using”? and Funk & 
Wagnall also include ‘“‘the act of using’; 
Fowler says nothing about it in his ‘‘ Modern 
English Usage.’ The correspondent. says 
that he writes to support Sir Alan Herbert’s 
crusade for purer English. I, in turn, object 
to the use of the word ‘‘crusade”’ in this 
connection. The Crusades were not a war 
of words. 

* * 

Probably no section of the domestic 
electrical manufacturing industry is finding 
its task of getting into its stride again after 
the wartime break in production harder than 
refrigerator makers. I had this brought home 
to me very forcibly during a recent visit to 
one of the largest factories in the country. 
Here I found a brand new installation, 
equipped with all the latest machinery and 
laid out for continuous mass production. 


But because of shortage of raw materials, 
particularly sheet metal, the output is now 
not as much in a month as it could be in a 
week of two-shift days and utilizing the plant 
to fullcapacity! Refrigerators are still in the 
unhappy position of being officially regarded 
as a necessity for the occupiers of the Ministry 
of Works emergency houses but bordering 
on a luxury for anyone else. Even so I was 
told that it may possibly be another year 
before the contracts for the units for the 
prefabs are completed. 
* * * 


Steam turbines in continuous — service 
under severe wartime loading conditions do 
not seem to have suffered undue deteriora- 
tion in the experience of United States 
engineers. Intermittent operation with ex- 
tremes of temperature and transient non- 
uniformity of temperature distribution have 
been much more unfavourable mechanically, 
it is stated in Power. This is rather what one 
would expect, but I have heard contrary 
opinions expressed in Great Britain. If 
there are grounds for the difference, it would 
be interesting to know what they are, e.g., 
difference in speeds or steam conditions or 
wetness at exhaust. 

* * 


According to the correspondent of the 
Manchester Guardian in New York, that 
city was eagerly anticipating the departure 
on Sunday last of the American Legion which 
has been holding a convention there. The 
more unruly members have been armed with 
water pistols and electrified walking sticks, 
the latter being used to give sharp shocks 
to innocent pedestrians. This seems to be 
an electrical development which hasn’t 
teached this country yet and some critics 
here may consider that this is yet another 
example of our’ electrical backwardness as 
compared with the United States. 

* * * 


An N.F.S. officer, after inspecting the 
damage at Sunninghill Park, which was to 
have been Princess Elizabeth’s future home, 
reported that there was no suggestion of 
arson or that the fire was due to an electrical 
fault. As electricity is so often made a 
scapegoat, this officer deserves the thanks of 
the industry.—_REFLECTOR. 
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and SOCIAL 


News of Men and Women of the Industry 


week we reproduced the portraits 


of the members of the new British Elec- 
unable to 


tricity Authority but 
include that of Alder- _ 
man W. S. Lewis, chair- © 
man-designate of the 
Midland Area Board. 
The omission is now 
remedied. Alderman 
Lewis, a former Lord 
Mayor of Birmingham, 
has been on the City 
Council for twenty-one 
years and for twenty- 
four vears has been area 
secretary of the Elec- 
trical Trades Union. 
He is vice-chairman of 
the West Midland 
Joint Electricity Authority, upon which he has 
served for seventeen years. 

Mr. Harold Hobson who recently resigned the 
chairmanship of the Central Electricity Board, 
after serving the Board in various capacities 
since 1928, has been appointed a director of 
Jowett Cars, Ltd. 

Mr. J. R. Mortlock, the author of the article 
on ‘‘ High-Speed Reclosure’’ in our issue of 
August 22nd is with the Power System Engineer- 
ing Department of the British Thomson- 
Houston Co., Ltd., Willesden. 


Mr. Oliver Lyttelton, M.P., chairman of 
Associated Electrical Industries, Ltd., has been 
elected president of the 
Radio Industry Council 
in succession to Mr. 
Alfred Clarke, formerly 
president of Electric & 
Musical Industries, Ltd., 
who has retired because 
of ill-health. 


Mr. C. K. F. Hague, 
managing director of 
Babcock & Wilcox, 
Ltd., has been ap- 
pointed a member of the 
Council of Industrial 
Design. Mr. Hague is 
vice-president of the 
British Engineers’ Association and is on the Coun- 
cil of the Institution of Mechanical Engineers. 


Mr. Herbert E. Pawson, who has been elected 
president of the Canadian Electrical Association, 
was employed at Middlesbrough Corporation 
electricity works before leaving this country 
for the United States in 1910. He served his 
apprenticeship with a Bradford firm. He joined 
the General Electric Co., Schenectady, N.Y., 
and afterwards became superintendent of 


were 


Alderman W. S. Lewis 


Mr. Oliver Lyttelton 


operation New River Division, Appalachian 
Power Co., Virginia. After serving with the 
Canadian forces during the 1914-18 war, he 
became electrical manager of the city of Prince 
Albert, Saskatchewan, and Sherbrooke, Quebec. 
In 1923 he joined the staff of Nesbitt, Thompson 
& Co., Ltd., Montreal, and two years later 
became assistant commercial manager of the 
Power Corporation of Canada and Southern 
Canada Power Co., Ltd. Mr. Pawson is a 
director of the Northern British Columbia 
Power Co., Ltd. 


Sir Henry Tizard, K.C.B., F.R.S., President 
of Magdalen College, Oxford, since 1942, 
has been elected president of the British Associa- 
tion for the Advancement of Science for the 
ensuing year. Sir Henry was permanent secre- 
tary of the Department of Scientific and 
Industrial Research from 1927 to 1929 and 
was then rector of the Imperial College of 
Science until 1942. 


Mrs. E. A. Windsor, holder of the second 
travelling scholarship in electrical housecraft 
awarded by the Caroline Haslett Trust, left 
England on August 28th for a three-month visit 
to Sweden to study home economics. 


M. Abbas Mirza Darai, electrical engineer and 
member of the Iranian Ministry of Com- 
merce and Industry has arrivea in Britain on a 
six weeks’ visit during which he will make a 
study of British industrial methods, and visit 
factories, electrical laboratories and technical 
schools. In addition to his governmental 
activities M. Darai is a teacher of electrical 
engineering in a Senior Technical Institute. 


Mr. Andrew Henderson, M.I.E.E., super- 
intendent electrical engineer of Canadian 
Pacific Steamships, Ltd., has retired and is 
succeeded by Mr. F. W. Evans. Born at 
Hamilton, Lanarkshire, 
in 1881, Mr. Henderson 
commenced his career 
with the Clydebank 
Shipbuilding &  En- 
gineering Co., Ltd. (now 
John Brown & Co., 
Ltd.) and _ received 
technical training at 
Glasgow Royal Tech- 
nical College. After 
twelve years with the 
Clydebank Company he 
was appointed electrical 
manager Scott’s 
Shipbuilding & En- 
gineering Co., Ltd., Greenock, which position 
he occupied for ten years, and subsequently 
became joint managing director of J. A. Kinnaird 
& Co., Ltd. when that newly formed company 
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ook over the marine contracting business of 
Siemens Bros. & Co., Ltd. He entered the 
ervice of the Canadian Pacific in 1924, and was 
esponsible for the maintenance of electrical 
equipment and supervision of electrical 
personnel in the company’s Atlantic fleet. He 
vas also responsible for the electrical equipment 
of new ships including the 42,500-ton Empress 
vf Britain, the 26,000-ton Empress of Japan, 
four 20,000-ton Duchess passenger ships, five 
10,000-ton Beaver cargo ships, and several 
reconstructed vessels. Mr. Henderson has been 
a member of I.E.E. Committee on Regulations 
for the Electrical Equipment of Ships since its 
inception in 1916. He is also a member of the 
British Standards Institution Sub-Committees 
on Marine Electric Cables, Generators and 
Motors. 

Mr. Evans, who was born in Wolverhampton 
in 1908, served his apprenticeship with Sir 
W. G. Armstrong-Whitworth & Co., Ltd., at 
Newcastle-on-Tyne, where he _ subsequently 
remained as an electrical draughtsman. In 1930 
he joined the Canadian Pacific as an electrician, 
serving at sea in various passenger ships. In 
1939 he entered the Director of Electrical 
Engineering's Department of the Admiralty, and 
in 1944 was appointed Deputy Warship Elec- 
trical Superintendent, North Western Area, 
responsible for electrical installations in naval 
vessels, etc., both new and re-fitting. He 
rejoined the Canadian Pacific in 1945, in the 
Reconstruction Department, in the capacity 
of assistant electrical engineer. 

Mr. Leslie Gutsell has 
been appointed general 
sales manager of Bendix 
Home Appliances, Ltd. 
Mr. Gutsell was associ- 
ated with Vauxhall 
, Motors, Ltd., for many 
+ years and he has also 

been connected with 
the light engineering in- 


the 


‘ dustry. During 
war years served 
f in the Ministry of 


Supply as_ Assistant 
Mr. L. Gutsell Director of Royal 
Engineer Equipment. 


ey 


Mr. R. A. Hamlyn has been elected a director 
of the River Plate Electricity and Other Securities 
Corporation, Ltd. 


Mr. G. W. P. Grant has been appointed to the 
board of Vactric, Ltd. 


Mr. R. P. Giles has taken up a sales appoint- 
ment with W. Lucy & Co., Ltd., covering the 
Midlands, East Midlands, Yorkshire and 
London areas. Mr. Giles has been mains cable 
sales engineer at the London branch of 
British Insulated Callender’s Cables, Ltd., 
for the past 24 years. Previously he was for 
seventeen years with Siemens Brothers & Co., 
Ltd., Woolwich, engaged on designs, power 
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station contracts, and finally on mains cable 
sales. He served his apprenticeship with Fraser 
& Chalmers, Ltd., Erith. 


Mr. G. A. Y. Swettenham, M.I.E.E., has 
relinquished his position as chief engineer of 
Dictograph Telephones, Ltd. His services are, 
however, being retained as consulting engineer, 
and he also remains a director of the company 
and of Grampian Reproducers, Ltd., Feltham. 
Mr. Swettenham, who is sixty, joined the 
National Telephone 
Company in 1903 as 
apprentice at Hanley, 
and was later transferred 
to Coventry and Bir- 
mingham as inspector 
with the G.P.O. In 1912 
he took up an appoint- 
ment with the Shanghai 
Mutual Telephone 
Company as_ assistant 
engineer. On returning 
home he was appointed 
chief maintenance 
engineer to Dictograph 
Telephones, Ltd., and 
in 1924 became chief engineer. He was-elected 
to the boards of directors of the company and 
Grampian Reproducers, Ltd. in 1941 and 1940 
respectively. 

Mr. B. W. Gothard, resident manager for the 
Bedfordshire, Cambridgeshire and Huntingdon- 
shire Electricity Co., south-west area, until his 
recent retirement, is now acting privately in 
an advisory capacity. 

Mr. S. Clarke of the Manchester office of 
Crompton Parkinson, Ltd., is retiring after 
nearly twenty years’ service with the company. 


Mr. G. A. V. Swettenham 


Presentation to Mr. S. Clarke 


After training at the Leicester College of 
Technology, Mr. Clarke joined the Lancashire 
-Dynamo Co. in 1912, and except for a period of 
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four years’ war service with the Royal Engineers 
(Signals), was with them until he joined Cromp- 
ton Parkinson in 1928. The photograph shows 
the presentation to Mr. Clarke, on behalf of his 
colleagues, of a silver tea service, by Mr. J. V. 
Daniel, an executive director of the company. 


Mr. N. Readman, secretary, and Major R. E. L. 
Izod, T.D., have been elected directors of the 
Consolidated Pneumatic Tool Co., Ltd. 


Mr. H. C. Hastings, chief of the Control Gear 
Engineering Department of the British Thomson- 
Houston Co., Ltd., retired at the end of August 
after forty-nine years’ service with the company. 
He is succeeded by Mr. C. J. Sarjeant, who has 
been with the company since 1911 and who for 
the past twenty-eight years has been concerned 
with the development of contactor control gear. 


Mr. Gordon Russell, who has haa wide 
experience in industrial design in many branches, 
including radio and light metals, has been 
appointed director of the Council of Industrial 
Design. 


Mr. J. J. Eades, son of Sir Thomas Eades, 
vice-chairman and managing director of the 
Automatic Telephone & Electric Co. was 
married last Saturday to Miss B. H. Butler, 
daughter of Mr. Robert H. Butler, chairman of 
Mitchell & Butler, Birmingham. 


Mr. M. A. Kibel, managing director of Messrs. 
Mark Raymond, importers, 422 Collins Street, 
Melbourne, tells us that he is visiting this 
country early next year to secure agencies for 
electrical supplies and equipment, motors, 
partly manufactured goods, etc. 

Appointments Vacant.—We_ reported last 
week that the Organizing Committee for the 
electricity supply industry was advertising for 
a secretary for the new British Electricity 
Authority. In this issue the Committee invites 
applications for the position of chief legal 
adviser. Other vacancies advertised are :— 
Professor of Electrical Engineering, University 
of the Witwatersrand, Johannesburg; electricity 
sales and development engineer for the Gibraltar 
City Council; programme engineers for the 
B.B.C.; and consumers’ engineer for Stafford 
Electricity Department. 


Obituary 


Mr. F. G. Lawrence.—We regret to learn of 
the death of Mr. F. G. Lawrence, South Coast 
representative of the Dubilier Condenser Co. 
(1925), Ltd., and other companies. He had 
been associated with the radio industry for 
over twenty years. 


Ex-Alderman William Gardner, chairman of 
the Morecambe Electricity Committee for nearly 
twenty years, died on August 18th at the age of 
seventy-five. 

Wills.—Mr. A. E. Knowles, chairman and 
managing director of the International Electro- 
lytic Plant Co., Ltd., left £1,760 (net personalty 
£1,573). 
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Mrs. Anne Lackie, widow of the late Mr. 
W. W. Lackie, Electricity Commissioner, left 
£23,143 (£22,728). 

Mr. H. T. Barnett, late chairman of the 
Wisbech Electric Light & Power @o. and 
director of other companies, left £101,324 (nei 
personalty £100,747). 

Mr. T. D. Cartwright, partner in John T 
Cartwright & Sons, wholesale electrical dis- 
tributors, Glasgow, left personal estate in 
England and Scotland, valued at £27,344. 


Next Week’s Events 


Wednesday, September 10th 
BIRMINGHAM.—James Watt Memorial In- 
stitute. 7 p.m. I.E.E. South Midland Students’ 
Section. Address by the chairman, Mr. J. 
Wainwright, on ** Insulation Engineering.” 
Thursday, September 11th—Friday, September 12th 


Lonpon.—Addison Restaurant, Olympia, 
London, W. Institute of Welding. Autumn 
meeting, held during the Engineering and 


Marine Exhibition. Speakers: Mr. H. E. Lardge 
(* Welding in the Development of Jet Pro- 
pulsion Engines”), Mr. E. C. Davies (** Some 
Novel Developments in the Design and Opera- 
tion of A.C. Arc Welding Plant’), Mr. A. H. 
Bent (““ The Development and Application of 
Stud Welding”), and Mr. J. K. Johannesen 
(** Some Aspects of Welding Repairs *’). 
Friday, September 12th 

BARNSLEY.—Queen’s Hotel. 6 p.m. Associa- 
tion of Mining Electrical and Mechanical 
Engineers, Yorkshire North-West Branch. Presi- 
dential address by Mr. H. McLoughlin. 
Saturday, September 13th 

Lonpon.—9 a.m. Junior Institution of 
Engineers. Visit to the works of R. & H. 
Green & Silley Weir, Ltd., Royal Albert Docks. 

BIRMINGHAM.~I.E.E. South Midland Students’ 
Section. 2.30 p.m. Visit to Queen Elizabeth 
Hospital. 
Saturday, September 13th-Sunday, September 14th 

HarroGate. —1.E.E. Transmission Section. 
Summer visit. 


I.E.E. Benevolent Fund Incorporated 


NHE Incorporated Benevolent Fund of 
the Institution of Electrical Engineers 
was registered on August 27th as a company 
limited by guarantee, without share capital, 
with an unlimited number of members, each 
liable for £1 in the event of winding up. The 
word “‘limited”’ is omitted from the title by licence 
of the Board of Trade. Its objects are to assist 
former members of the Institution of Electrical 
Engineers. The first nominated members of 
the Court of Governors are Mr. W. N. C. Clinch, 
Capt. J. M. Donaldson, Col. B. H. Leeson, Mr. 
E. Leete and Dr. W. G. Radley. The first 
elected members are Messrs. A.°J. Percival, 
J. H. Johnson and C. W. Spiers. 
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CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Non-Ohmic Resistances 


R. T. CARTER’S article on Ohm’s 
ANH law in the Electrical Review of August 
Ist introduces a subject which has been 
dealt with by Professor Dingle in his illumina- 
ting manner and those who are interested 
will do well to look up his writings. While 
my attention has been roused by Professor 
Dingle I do not wish it to be thought that 
he is responsible for all that follows. People 
often think that atoms, electrons, etc., are 
the inventions of Nature, but really they are 
the inventions of men who, after doing 
research and obtaining mathematical results, 
find it necessary to construct pictorial 
analogies to correlate their discoveries. Hence 
atoms are pictured as small billiard balls 
with whiskers which enable them to hang on 
to other atoms and electrons have become 
satellites circulating round small suns. 
Science could not do without such useful 
analogies, but one must not accept them as 
realities; even gravitation may be dethroned 
by relativity. 

The ohm has been affected by evolution. 
Just what it meant to Ohm himself matters 
little to-day. but to us it means that if we know 
the volts and resistance we can deduce the 
amperes. We now have resistances which 
vary greatly with temperature, the resistance 
of a tungsten lamp, for instance, but ex- 
perience shows that if 200 V on a lamp gives 
4A the resistance is 400 ohms, and it will be 
different when the volts vary. There are now 
resistances in use which vary enormously 
with the voltage, so much so that we may 
consider them as unstable and we find it 
convenient to speak of these as ‘‘non-ohmic.” 

Whitehead, in his ** Introduction to Mathe- 
matics,” says “it cannot be too clearly 
understood that in science technical terms 
are names arbitrarily assigned like Christian 
names to children.” He shows that we 
cannot object to the word “* imaginary * as 
applied to numbers on the plea that the word 
does not adequately describe them. Applying 
this to the term ‘* non ohmic” we have an 
argument which I think will persuade some 
that the word should be retained. 

Some day we may have a language in which 
words will have strictly mathematical mean- 
ings, but-we are a long way from that yet. 
We may, however, with advantage give up 


the idea that non-ohmic resistances suppress 
Sirges and arrest lighting. They do not; 
they act as safety valves to let these in- 
conveniences escape without doing damage. 
Newcastle-on-Tyne. C. TURNBULL. 


Dollars and Exports 


| & your last week’s issue you say under 
the heading ‘“ Dollars and Exports” 
that the danger arises of curtailment of 
essential raw material supplies. We do not 
agree with this view. We think the most 
strious danger to British export trade at the 
moment is the import restrictions imposed 
against British goods in overseas markets. 
Unless the Government can make trade 
agreements in the shape of exchange of goods 
which we wish to purchase against British 
goods which we wish to export, on something 
like the pre-war German basis, the exports 
of this country will certainly not increase 
but go down. W. KUPFER, 
London, S.E..1 Director, 
British General Mfg. Co. (1941), Ltd. 


Electricity Cuts 


HE Government is asking industry 
to reduce its maximum demand during 
peak load hours by a third, but unless other 
steps are taken there will be stoppages. 
It is evident that domestic load is responsible 
for excessive peak demands and if generators 
are to be called on to meet it as well as two- 
thirds of the industrial load then cuts will be 
inevitable. 

Obviously there should be a reduction 
in the real cause of the trouble, domestic 
load, but the Government has taken no 
steps other than appeals which will have 
no result. In fact the sale of domestic current- 
consuming devices is still allowed to continue, 
with consequent aggravation of the trouble. 

In my opinion the only real remedy is the 
compulsory reduction of domestic load and 
this might be accomplished by the fitting 
of an excess-current tripping device at the 
meter position in each house. Such a device 
could be adjusted to cut off the current when 
a pre-determined maximum was _ reached, 
say 3 kW. 

There is no possibility of obtaining the 
large number of trip-switches necessary, but 
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a partial remedy would be for supply under- 
takings to regrade their existing fuses at 
meter terminals. In many cases these are 
now capable of carrying 40 A, or about 
9 kW, and immediate steps should be taken 
to replace them with fuses capable of supply- 
ing up to 3 kW maximum only. Simul- 
taneously consumers should be advised by 
supply undertakings of the change and 
warned that excess demand would result in 
their isolation from the electricity supply 
mains. R. F. S. HowELt, 
Stroud, Glos. Director, 
R. F. S. HOWELL & Co., Ltp. 


Armature Drop Testing 


wy reference to Mr. H. C. Jackson’s 
letter in your issue of August 22nd, 
may I point out an error in his last paragraph ? 
A crossed connection would not show up on 
a drop test, since, although the applied 
e.m.f. will flow in the opposite way through 
the armature core, it will flow in the same 
direction as the rest, between the two adjacent 
segments; thus the millivoltmeter will not 
reverse on that coil. Also low reading does 
not necessarily denote a partial short circuit ; 
it can be caused, especially in a newly wound 
armature, by a low resistance due to in- 
sufficient turns on the coil. 
Both the above faults will show up on the 
“** growler ’’ where a thin steel feeler, placed 
across a slot containing a crossed coil or a 
short, will vibrate. A short between coils 
will also be detected in the same way. 
London, N.W.6. H. Biocu. 


Safe Installations 


FTER some forty-five years in the 

electrical industry and being one of 
the early engineers who had to synchronize 
2,500-V Mordey alternators, with open-type 
knife switches, pulled in with a piece of 
catgut, the installations of to-day, to my 
mind, reach a very high standard indeed. 
In any case, surely as Mr. Adlington suggests 
in the Electrical Review of August 22nd, it is 
the supply authorities’ job to see that they 
are all right. 

If casualties are rising, it is more due to 
shoddy equipment, of which, there has been 
a glut since the war, and to the fact that 
- people often do not read the instructions 
issued with decent equipment. 

I am afraid this puts me into the invidious 
position of one who, whilst whole-heartedly 
objecting to 95 per cent of the controls, is 
obliged to suggest another such as applies 


September 5, 1947 


in several foreign countries already, to their 
great benefit. That is a Materials Control 
Department for all domestic electrical equip- 
ment. The real trouble of it is not so much 
the installation as the shoddy apparatus 
some of the contractors sell for it. 

Ealing, W.8. A. V. SUMMERS. 


mre only people who seem to show 

any concern about safe installations 
are a comparative handful of reputable 
contractors who have given an undertaking 
to abide by the rules and regulations, a few 
consulting engineers and possibly the Home 
Office. The Government and other high 
authorities do not appear to feel that there 
is any necessity for tightening up the 
regulations. 

In such circumstances therefore we must 
just “‘ drift on” as at present allowing safe 
installations to be the exception rather than 
the rule. Supply authorities are not the 
people to *‘ lay down the law,” their job is to 


supply the “‘ juice ’’ and keep their hands off 


installation work. 
Glasgow. ALEX. MILNE, SENR. 


qs reply to Mr. L. Adlington’s letter 

in the Electrical Review of August 
22nd, it would appear to me that he in- 
correctly interpreted the meaning behind my 
letter. He states that there are at present two 
organizations in this country which deal 
with the inspection and testing of con- 
tractors: this is perfectly correct. 

In point of fact I myself received Fa 
letter of support from one of them, but 
apparently he forgets, or else is not aware, 
that these are working on a purely voluntary 
basis only, and that until such time as means 
are devized of screening all contractors and 
operatives the present unsatisfactory state of 
affairs will continue. 

If Mr. Adlington would care to visit just a 
few of the scores of ‘‘ mushroom ” contrac- 
tors which have sprung up since the end of 
hostilities, I am sure he would align his views 
with those of mine. To me compulsion of 
any description is distasteful, but we of the 
industry owe a duty to the public and we 
must discharge it faithfully. The statement 
that in doing so we will humble ourselves 
to being puppets of the supply authority is 
ludicrous. 

Willesden, N.W.10. D. B. SALTER. 

Albanian Hydro-Electric Scheme.—Tirana Radio 
reports that work has started on the construction 
of the first Albanian hydro-electric power station, 
on Mount Bajti, near Tirana.— Reuter. 
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British Association 
Addresses at Dundee Meeting 


Mue first normal meeting since 1938 of 
the British Association for the Advance- 
ment of Science opened on August 27th under 
the presidency of Sir Henry Dale, who chose 
“Science in War and Peace” as the theme of 
his inaugural address. After illustrating how 
discoveries stimulated by war needs had after- 
wards been adapted to humane purposes (a 
conspicuous instance of which was the release 
of atomic energy with its potentialities for good 
and evil), Sir Henry warned scientists against 
the habit thus acquired of working for quick 
returns and the danger that political 
philosophies might seek to limit the freedom of 
scientists of all nations, working in complete co- 
operation, to proclaim the truths they dis- 
covered for the benefit of mankind. He endorsed 
the plea made recently that science should be a 
constituent of humane studies in schools. 

On the following day, Sir William Halcrow 
delivered his address as president of Section G 
(Engineering) to which he gave the title of 
“ Progress in Modern Engineering.” In this he 
sketched developments in prime movers, in 
the use of steel and concrete and in analytical 
methods. Civil engineering construction, he 
said, offered considerable scope to Diesel 
engines of from 5 to 150 k.p. when electricity 
was not available. Gas turtines at present had 
too short a life for industrial processes, but were 
superseding piston engines for many uses and 
might eventually challenge steam _ turbines 
through advantages in fuel ancillaries. 

Water turbines now had efficiencies of over 
90 per cent, and many of those to be installed 
in the Highlands would 
require little storage 
because of their connec- 
tion with the grid system. 
The regulatory effect of the 
latter might also be of 
major importance in the 
Severn tidal scheme,which 
could be constructed in 
seven or eight years for 
£40 ~=million, overall, 
including thirty - two 
turbo -alternators aggre- 
gating 800,000 kW, which 
would generate 2,300 
million kWh per annum 
at 0-2d. per kWh. 

The success of electronic valves in wireless 
work appeared to have diverted attention from 
their potentialities in other fields (a means of 
magnifying oscillating electric signals), but very 
few mechanical processes could not be per- 
formed much more compactly by their adoption. 

As president of Section A (Mathematics and 
Physics), Sir Edward Appleton, on Friday, 


Sir William Halcrow, 
President of the 
Engineering Section 


showed how the work of the radio-physicist 
had become linked with that of the 
meteorologist, the solar physicist and the 
astronomer. After discussing developments in 
radio and electronics which started fifty years 
ago, he turned to the use of radio in the explora- 
tion of natural phenomena, stating that by 
means of the cathode-ray 
oscillograph intervals of 
time well below a 
millionth of a second 
and long distances to an 
accuracy well within 300 
metres were now measur- 
able. Using radio-wave 
interference methods a 
change of 10 metres in 
the distance of a reflect- 
ing object hundreds of 
kilometres away could be 
detected. 

He attributed atmo- 
spherics to thundercloud 
discharges in the lower 
atmosphere. Lightning 
flashes could be detected as far away as 2,000 
km, and the positions of air masses and rain- 
fall could be determined. Mapping of ‘areas 
had been carried out rapidly by *‘G/H” and 
**Oboe’’ methods with reasonable accuracy. 
Horizontal stratification of the lowest layers of 
the atmosphere, characterized by marked 
vertical variations in temperature and water- 
vapour content, often occurred, causing a beam 
of radio waves to travel in a curved path concave 
to the ground. 

Although less conclusive in many respects, 
the greatest potentialities were suggested in Sir 
Edward’s discussion of radio exploration of the 
higher atmosphere, i.e., above 100 km, where 
the air is strongly ionized owing to the absorp- 
tion of solar radiation. He expects that further 
information will be obtained concerning small 
variations of the earth’s magnetic field at great 
heights (now known to be 10 per cent less at 
300 km) as well as quantitative indications of 
the relative roles played by electrons and ions. 
Radio detection of meteor trails, cosmic rays 
and sunspots (the most powerful short-wave 
radio stations known—much above a million 
kW) were among the other aspects covered in 
the address. 

On the previous day Sir Edward had opened a 
discussion on peacetime applications of nuclear 
fission, which he regarded not only as a source 
of energy but also as a means of assisting in- 
vestigators in physiology, biology and chemistry. 
Professor J. D. Cockroft, director of the 
Atomic Energy Research Department at 
Harwell, expressed his belief that more im- 


Sir Edward Appleton, 
President, Mathematics 
and Physics Section 


' 
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mediate benefits would come from the pro- 
duction of radio-active isotopes and the use of 
nuclear reactors for the purpose of scientific 
research. 

The application to power generation was far 
more uncertain and no useful prediction could 
be made for at least five years, during which 
time experimental plants would be built. Under 
favourable conditions, a reactor containing 
100 tons of uranium could generate 100,000 kW 
of thermal energy for twenty years without fuel 


replacement. One ton of uranium or plutonium - 


could provide heat equivalent to 3 million tons 
of coal, but a major uncertainty was the safe 
disposal of radio-active material produced. 
Moreover, in power generation the metal would 
frequently have to be withdrawn for the fission 
products to be extracted and the uranium or 
plutonium to be reprocessed. Professor Cock- 
croft considered that the cost of nuclear power 
could not be determined without operational 
experience on this point. 

In connection with an Engineering Section 
paper by Professor Jack Allen, Sir William 
Halcrow said that the major alteration in design 
envisaged in the Severn Barrage Report of 1944 
called for further study by means of a hydraulic 
model, which was now being laid down at the 
National Physical Laboratory. A_ hydraulic 
laboratory, with Sir Claude Inglis as its director, 
was to be set up by the Department of Scientific 
Research as soon as building conditions per- 
mitted, and a Research Board had been formed 
of which he (Sir William) was chairman and 
Professor Allen a member. : 


Scottish Water Power 


In a paper presented before Section B 
(Chemistry) on September Ist, Mr. A. G. E. 
Robiette discussed the use of hydro-electric 
power in Scotland for demands of not less than 
5,000 kW (as envisaged in the Act) with par- 
ticular reference to electro-chemical and electro- 
metallurgical processes. Comparatively low 
operating heads and present high costs of 
installation could, he believed, be largely offset 
by integration in a cohesive industrial scheme. 
The developments which Mr. Robiette con- 
sidered possible are summarized in_ the 
accompanying table. 


| Energy | 
| Annual Con- 
Materials Pro- sumption. Value 
| duction. | Million | £ 
| Tons. | kWh | 
Ferro Alloys 45,000 | 360 1,500,000 
Calcium Carbide 30,000 | 100 700,000 
Graphite & Car- 
bon Products 55,000 190 1,200,000 
Carborundum 
and Abrasives 
Aluminium ee 70,000 1,340 5,250,000 
Fused Products: 
Glass, etc. ae 10,000 10 500,000 
Electro-chemical | 
Products = 20,000 90 600,000 
Totals 2,090 £9,750,000 
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Factory Regulations Relaxed 
Conditions for Women and Young Persons 


HE Minister of Labour and National Service 

has made the Factories (Hours of Employ- 
ment in Factories using Electricity) Order, 1947 
(S.R. & O. 1947 No. 1870, H.M. Stationery 
Office, 2d.). This provides that, as from Sep- 
tember 22nd, district Inspectors of Factories 
may issue certificates exempting such factories 
from certain provisions of the 1937 Factory 
Act regarding the employment of women and 
young persons. New rules are laid down 
governing starting times and periods of work 
to permit the staggering ’’ of hours, double 
day-shift working and night work. 

Persons aged 16 or over may begin work at 
6 a.m., instead of 7 a.m., and alternatively 
except on the weekly short day work may 
end at 11 p.m. instead of 8 p.m. Persons under 
16 may not begin work before 7 a.m. but the 
finishing time may be 6.30 p.m. instead of 
6 p.m. While the total working hours for per- 
sons over 16 may be more than 48 in one week 
they must not exceed an average of 48 in two 
consecutive weeks or other period approved by 
the inspector. Where a period of employment 
ends not later than 7.15 p.m. an afternoon 
period up to six hours may be worked provided 
that there is a break of at least 15 minutes and 
that suitable arrangements for refreshments are 
available. 

Nightwork for women aged 18 or over and 
males aged 16 or over must not be for more 
than six nights a week with a maximum of 
48 hours and nine hours a night (ten hours for 
a five-night week). The period of employment 
must not exceed 11 hours (or 12 for a five-night 
week) and work must not begin before 7 p.m. 
or end after 8 a.m. 


e 
Accrington Inquiry 
Huncoat Power Station Scheme 
Accrington Corporation’s proposal to 

erect a £6,000,000 generating station at 
Huncoat formed the subject of an inquiry at 
Accrington on August 27th, objections having 


been raised on the ground of displacement of 
agriculturists, concern of the Ribble Board of | 


Conservators regarding the purity of streams 
feeding into the river, and interests of land and 
property owners. 

Mr. Cooper, chief operation engineer to the 
Central Electricity Board, said it was intended 
ultimately to commission a station of 130,000 
kW at Huncoat, but to proceed first with the 
plant for 60,000 kW. Mr. A. Goward, the 
borough electrical engineer, said that when 
completed the station would be equipped with 
two chimneys 350 ft in height. Grit arrestors 
would be installed. There would be two 
concrete cooling towers each 300 ft high. The 
approval of the Royal Fine Art Commission 
would be obtained for structural work. 
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High-Voltage Cable Testing 


Precautionary use of Faraday Cage at Birmingham Power Station 


ENERATION direct at elevated voltage 
has brought extra-high-voltage cables 
into power stations. The connection of 
alternators “solidly ’’ to transformers for 
stepping straight up to 132 kV_ has 
necessitated the laying of cables under- 
ground between the transformers and the 
output circuit breakers, which are on the 
higher voltage side and at the Hams Hall 
“B” generating station of the Birmingham 
Corporation are of the outdoor air-blast type. 
To indicate the dielectric state in service 
of these vital cable connectors, their power 
factor has periodically to 
be measured for com- 
parison with the “as 
new ”’ datum and it was to 
confirm the latter by 
measurement on site after 
delivery and installation 
that tests were carried out 
last month by British 
Insulated Callender’s 
Cables, Ltd., on three 
295-yd lengths of single 
core 04 sq in. im- 
pregnated gas-pressure 
cable (see Electrical 
Review, October 11th, 
1946, p. 577) intercon- 
nector forming part of the 
main three-phase circuit 
of a 50-MW generating 
unit shortly to be com- 
missioned. This unit will 
be followed by another set 
in the near future while 
the last is expected to be 
ready some time next 
year, six machines in 
all, each of which is served by two steam 
boilers. 

It was necessary for the test instruments 
to be connected directly to the conducting 
cores of the cables so charging them. to the 
full working voltage, in this particular case 
76,000 V between the conductors and earth. 
The observer thus needed to be protected by 
enclosing him and his instruments within a 
wire-mesh Faraday cage, supported on four 
porcelain insulators, a precautionary method 
which was first used in England in August, 
1946, for testing 66-kV cable at the Ferry- 


Observer within wire-mesh Faraday cage 


bridge generating station of the Yorkshire 
Electric Power Co. 

Measurement of dielectric loss angle is 
usually made by means of a modified Schering 
bridge circuit, the cable to be tested being 
considered as a leaky condenser and balanced 
against a standard condenser of known value. 
But when the conventional Schering bridge 
circuit is applied to buried cable, several 
difficulties arise, for the test capacitance 
must be earthed on one side. Therefore 
correction factors, involving the vectorial 
subtraction of dielectric losses in the leads 


from the test transformer and in the trans- 
former itself, must be applied. This method 
is rather cumbersome and involves con- 
siderable calculation, so that an ‘‘ inverted 
bridge’ circuit was used instead, which 
made it necessary to raise all components 
of the bridge to the test voltage. 

Adjustment of variable components must 
be made during the test and so, to avoid the 
necessity for fitting long insulated handles 
to the apparatus, thereby introducing stray 
capacity losses which would seriously affect 
the conditions of balance, the apparatus 
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and operator were enclosed in a wire mesh 
Faraday cage. This arrangement excludes 
all losses from the circuit, except those 
present in the actual 
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the table and graphically indicated. it 
should be borne in mind that the values of 
power factor so obtained are those of the 


cable installation under 


test. The cage was 
designed and_ con- 
structed at the B.I.C. 
research laboratories, 
Wood Lane. To ensure 
the safety of the 
operator from ex- 
traneous discharges, the 
cage has been tested for 
up to 100 kV to earth. 


Bridge Detector 


TRANSFORMER 


The detector used in 
the bridge circuit con- 
sists of a three stage 
battery - operated am- 
plifier coupled to a 
““magic eye”? tuning 


STANDARD CABLE 
CONDENSER UNDER TEST 


| 


INDICATOR 


indicator. This arrange- 
ment results in very 


= 
= 


much higher sensitivity 
than the conventional 
vibration galvanometer 
used in Schering bridge tests. The standard 
**loss free’? condenser is of the compressed 
gas type manufactured by Gambrell Bros. & 
Co., Ltd., and is suitable for up to 250 kV. It 
has a capacity of 100u F at a pressure of 
200 Ib per sq in. 

As a preliminary check to the soundness 
of the insulation, the cables were first sub- 
jected to the customary d.c. over-voltage 
test at 264 kV. Power factor measurements 
were then made, with the results shown in 
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Power factor test results, 132-kV impregnated 
pressure cable at Hams Hall 


Schematic representation of inverted Schering bridge within (dotted lines) 


protective Faraday cage 


complete installation and not of the cable 
alone. 

The successful outcome of field tests of the 
type described is further evidence of the 
advantages to be gained by close co-operation 
between supply authority and manufacturer. 
Indeed, it is only 
by such co-opera- PoweR FACTOR 
tion that manu- 
facturing methods 
and operating pro- 


kV to| Power 
Phase earth | Factor 


cedure be Red ..| 10 “0020 
improved to mutual 0021 
advantage. 50 -0021 


In addition to 
the 132-kV cables, Yellow 10 +0020 


British Insulated +4 
Callender’s Cables, 50 -0021 
Ltd., have 76 | 
been suppliers of Blue ..| 12 +0020 
cable to the elec- = 
tricity -undertaking 50 ~—--0021 


since its inception 

in 1891, have the contract for the 
installation of the whole of the cables 
required for the power, auxiliary plant 
supply, telephone, pilot and control circuits, 
at the Hams Hall ‘‘B” station, which is 
now nearing completion. 
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COMMERCE and INDUSTRY. 


Increased Coal Costs. 


EFERENCE is made in a leaderette to the 
effect of the increase and prospective in- 
crease in the price of coal upon the Sheffield 
undertaking. Similar statements have been 
made by some of the larger suppliers of electri- 
city. The extra cost to the Manchester under- 


taking is estimated at about £130,000 a year and. 


to Glasgow £124,800. 

Edmundsons Electricity Corporation, Ltd., 
says that the annual addition to its coal bill will 
be over £600,000 and it estimates that the total 
extra cost to the whole electricity supply in- 
dustry will be £44 million a year. 


E.D.A. Conference at Scarborough 


A two-day conference is being held by the 
British Electrical Development Association, 
Mid-East England Area, on September 24th 
and 25th at the Public Library, Vernon Road, 
Scarborough. Subjects covered by papers to be 
read include “ Fluorescent Lighting Practice,” 
by Mr. W. J. Jones; ‘Space Heating by 
Electricity—Economics and Policy,” by Mr. 
G. F. Moore; and * Full Farm Electrification,” 
by Mr. C. A. Cameron-Brown. An opportunity 
will be given to delegates to attend a pre-view 
of four new E.D.A. educational films dealing 
with generation, distribution, simple home 
repairs and the electric iron. 


Canadian Agencies 


In an article upon the appointment by 
British manufacturers of agents in Canada, 
the Board of Trade Journal stresses the immense 
distances between the principal centres and says 
that few firms of agents are able to give adequate 
representation in all parts of the Dominion. 
Since the end of the war there have been many 
newcomers to the agency and distributing 
business and manufacturers are advised not to 
make appointments before consulting the 
Export Promotion Department of the Board of 
Trade, 35, Old Queen Street, London, S.W.1. 


F.B.I1. Proposals 


A memorandum has been sent to the Prime 
Minister by the Federation of British In- 
dustries in which methods of dealing with the 
present economic situation are suggested. 
Closer collaboration with the countries of 
Europe is advocated in an endeavour to make 
these countries and Great Britain self-supporting. 
German industry must be put on its feet, due 
regard being paid to the suppression of any 
tendency to revive war industries. 

At home a curb should be placed on capital 
expenditure which does not immediately con- 
tribute to an alleviation of conditions; a cut 


of £450 million a year in capital expenditure 
is considered to be needed. 


Industrial projects 


F.B.I. and Economic Situation. 


which cannot be completed within a reasonable 
time are also unjustifiable at present. 

It is pointed out that it is useless to talk of 
increased industrial production unless the 
coal is available to support it. Distribution 
plans should be such as to ensure that the 
delivery of coal conforms with the availability 
of materials in industries. The Federation urges 
all industrialists to co-operate in the reduction 
of the electrical demand and asks the Govern- 
ment to keep industrial controls under con- 
stant review so that there shall be no suspicion 
of control for control’s sake. Further curtail- 
ments of imports are recognized to be necessary 
and imports of raw materials that can best 
help to rectify our foreign trade position should 
be given preference. The necessity for a drastic 
1eduction of Governmental expenditure is 
emphasized. 


New Forest Show 


Agricultural applications were well to the 
fore at the West Hampshire Electricity Com- 
pany’s stand at the New Forest Agricultural 
Society’s annual show held at Lyndhurst. A 
wide range of agricultural appliances included 
an “ Essex’ mill and an ** Economil,” both of 
which were working. A full selection of 
domestic appliances was also shown. Practical 
demonstrations of electric welding carried out 
by the Quasi-Arc Company were watched with 
keen attention by farmers interested in this 
economical method of repairing farm machinery, 
and the company’s exhibit won the Society’s 
goid medal. 


Magnesium Decontrolled 


The Control of Magnesium (No. 5) (Revoca- 
tion) Order, 1947, frees the acquisition, disposal, 
and use of all forms of magnesium and 
magnesium alloys from licensing and removes 
price control. The Ministry of Supply has now 
ceased to sell magnesium direct to consumers, 
and supplies are being distributed by F. A. 
Hughes & Co., Ltd., at Is. 2d. a pound delivered. 


Commercial and Industrial Education 


The British Association for Commercial and 
Industrial Education has organized a week-end 
conference on ** Co-operation Through Educa- 
tion.”” This will be held at Ashridge, Berk- 
hamsted, Hertfordshire, from October 3rd to 
6th (conference fee £3 3s. inclusive). Speakers 
will include Sir Charles Tennyson, Sir George 
Schuster, Mr. Harold Clay and Lieut. Gen. 
Sir Ronald Weeks. The Conference is intended 
for employers, industrial education and training 
officers and representatives of schools or local 
education authorities concerned with the further 
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education of young workers. The full pro- 
gramme can be obtained from the Association, 
107, Baker Street, London, W.1. 


Oil Engine Development 


The Board of Lagonda, Ltd., has agreed to 
sell the company’s Staines factory and plant, 
to a group headed by Mr. Alan P. Good which 
will use the factory primarily for the manu- 
facture of a new range of oil engines. The 
manufacture of various engineering products at 
present being handled in the factory will con- 
tinue with the exception of the 24-litre Lagonda 
car, which is being discontinued. 

Associated British Engineering, Ltd., of which 
Mr. Alan Good is chairman, controls Mirrlees, 
Bickerton & Day, Ltd., and J. & H. McLaren, 
Ltd. Through its connection with the Brush 
Electrical Engineering Co., Ltd., it is also 
interested in Petters, Ltd., and Cub Oil Engines, 
Ltd. The engines made by these companies are 
marketed by Associated British Oil Engines, 
Ltd. 


Malayan Import Duties 


The Board of Trade Journal for August 30th 
publishes a list of the customs duties now in 
force in the Malayan Union. From this it is 
seen that the duty on electrical household 
articles and components, including kettles, irons, 
toasters, and razors, but not cookers, lighting 
fittings, lamps and electro-medical apparatus 
is 15 per cent ad valorem. Radio receiving sets 
valves and parts are subject to a 5 per cent duty 
but are admitted free of duty under the 
preferential tariff. Torch and hand lamp 
batteries pay 25 per cent (15 per cent preferential) 
and other batteries and parts 30 per cent (15 
per cent preferential). The duty on air con- 
ditioning plant is 20 per cent. 


Floating Dock Installation 


The General Electric Co., Ltd. was the main 
machinery contractor for a large British floating 
dock, which has recently been towed in two 
halves from Bombay, where it was erected, to 
its final destination in the Mediterranean. All 
the mechanical and electrical equipment, as 
well as the 40 miles of cable, were supplied 
by the company, Indian labour and technicians 
with a small European supervisory staff, being 
employed on the erection and _ installation. 
When the two sections have been joined up 
the dock will be 855 ft long, the beam 172 ft and 
the total height 75 ft. It will be capable of 
lifting 50,000 tons and will thus accommodate 
the largest warships. 

The dock carries three 1,000-kW turbo- 
alternators, two 600-kW motor-generators, 
and 250 kW of Diesel-driven d.c. generators. 
Four oil-fired boilers each have a capacity 
of 20,000 Ib of steam per hour. Nearly one 
hundred motors are used in the ventilation 
system alone. The pumping plant includes 
seven vertical spindle pumps capable of pumping 
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30,000 tons of water per hour. Two evaporating 
plants can produce 100 tons of distilled water a 
day. The whole of the plant is housed inside 
the upper portion of the side-walls of the dock 
which is thus independent of any shore con- 
nections and can supply electric power, fresh 
water, lighting and all engineering services to 
the ship in dock. A complete telephone system, 
besides providing intercommunication between 
all sections of the dock also furnishes a full 
service between the dock, the ship in the dock 
and the shore. 


Commercial Travellers’ New Branch 


A Midlands branch of the Electrical Trades 
Commercial Travellers’ Association has been 
formed with headquarters at 73/79, Hurst Street, 
Birmingham, 5. The chairman is Mr. G. J. 
Berry and the secretary is Mr. G. A. Christmas, 
51, Wensleydale Road, Birmingham, 22B. 


New Zealand Import Licensing 


Full details of allocations by the New Zealand 
Government for the twelfth import licensing 
period (calendar year 1948) are given in the 
Board of Trade Journal for August 30th; a 
number of electrical classes are included. Recent 
statements, however, indicate that there may be 
some revision of import allocations in con- 
sequence of the dollar-sterling situation. 


Tax-free Vehicles 


Tower wagons.and mobile showrooms, work- 
shops and cinemas are among the vehicles freed 
from purchase tax by the Purchase Tax (Exemp- 
tions) (No. 3) Order, 1947, made by the 
Treasury. 


R. A. Lister’s 80th “ Birthday ”’ 


Thousands of people attended the celebra- 
tions of R. A. Lister & Co.’s eightieth ‘* birth- 
day’ at Dursley on August 23rd, and many 
of them lined the streets of the town to watch 
the procession of vehicles and people in period 
costume, illustrating the growth of the business. 
On the recreation ground was re-erected the 
Lister-Blackstone stand used at the Royal 
Show, 1947, showing a wide range of the 
products made by the company and _ its 
associates. This attracted wide interest, as did 
a museum” of early agricultural implements 
made by Mr. R. A. Lister (later Sir Ashton 
Lister) when he started the business with three 
men and a boy. 

During the afternoon numerous congratula- 
tory messages were received from associated 
companies and agents in all parts of the world. 
These were received by a ‘“‘ Golden Arrow” 
wireless station specially erected by a unit of the 
Royal Corps of Signals. One of these sets, 
powered by a Lister Diesel generating plant, 
was used by Field Marshal Montgomery all 
the way from Alamein to the Baltic. Other 
attractions included side-shows, balloon races, 
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fancy dress parade for children, Punch and 
Judy show, and donkey rides. A_ special 
tea was arranged for retired employees and 
pensioners, and in addition there were present 
over 200 employees with more than twenty-five 
years’ service. Musical programmes were 
provided by the R. A. Lister Military Band 
and the Lister Silver Prize Band, the latter 
having been in existence for over forty years. 
A firework display completed the day’s 
celebrations. 


Photography as Export Aid 

An exhibition now being held at the Alpine 
Gallery, 74, South Audley Street, London, 
W.1, by the Institute of British Photographers, 
shows how photography helps our overseas trade. 
Besides photographs actually used for export 
promotion there is a wide selection of pictures 
demonstrating photography’s versatility, vitality 
and power in salesmanship. The Institute has 
set up an advisory panel of specialists to give 
guidance on the appropriate use of photography. 


Power Station Death 


At an inquest on T. E. Glenn, employed at 
Lots Road power station as a fitter’s mate, it 
was found that deceased had come into contact 
with an 11,000-V busbar because the sliding 
door enclosing it had become displaced. Re- 
cording a verdict of ‘ electrocution,” the jury 
added a rider recommending that some form of 
locking system should be used to make it 
impossible to open such doors inadvertently. 


E.P.E.A. Membership 


The August Electrical Power Engineer reports 
that the membership of the Electrical Power 
Engineers’ Association has now passed the 
9,000 mark—an increase of 50 per cent upon the 
pre-war figure. 


Metrovick Contribution to Victory 


In two hundred 84 in. by 11 in. pages of a 
book just published entitled ‘‘ Contribution to 
Victory’’ it has been possible to describe 
only briefly the part played by the 30,000 
employees of the Metropolitan-Vickers Elec- 
trical Co., Ltd., in the war. Projectors and 
searchlights, automatic pilots, radar, guns, 
gun mountings, remote control of guns and 
bomber aircraft are only a few of the items which 
the resourcefulness of the company’s organiza- 
tion and the determination and skill of its 
workers succeeded in turning out in immense 
quantities. Particularly striking is the way the 
organization speedily adapted itself to the mass- 
production of tools of war such as bombers and 
radar quite outside the normal scope of heavy 
electrical manufacturers. A special feature of 


this excellently-produced publication is the large 
number of first-rate illustrations, many of 
which are in colour. 
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Society of Engineers’ Examinations 


The Society of Engineers’ examinations, 
suspended during the war, are to be held again 
this year during the first week of November, 
and subsequently in May and November. The 
scheme provides for technical examinations in 
two stages:— Graduateship, normally intended 
for students of engineering between the ages of 
eighteen and twenty-one years; and associate 
membership, for young engineers up to the 
age of thirty. Each examination comprises 
three sections, for civil engineers, mechanical 
engineers, and electrical engineers, and can- 
didates select the section most suited to their 
requirements. Further information can _ be 
obtained from the secretary, Society of 
Engineers, 17, Victoria Street, S.W.1. 


Kelvin and Hughes Merger 


A new company, Kelvin & Hughes, Ltd., has 
been registered to acquire the issued capitals 
of Kelvin, Bottomley & Baird, Ltd. and Henry 
Hughes & Son, Ltd. The chairman is Sir 
Frederick C. Stewart and the deputy chairman 
Sir Allan Gordon-Smith. Messrs. F. A. King, 
A.M.LE.E., and G. B. G. Potter, B.Sc., 
M.I.Mech.E. are joint managing directors. 
The other directors are Messrs. R. Gordon- 
Smith, W. T. Slater and A. J. Hughes. 


Polish Electrical Industry 


The Polish electrical machinery industry is 
well on the way to recovery, and a new plant 
now under construction will bring the number of 
factories in Poland to nineteen. This year 
production was started of large turbines and 
electric motors of types which were not produced 
in Poland before the war. A new factory is 
being constructed near Schweidnitz for the 
manufacture of electrical spare parts. 

Despite the extensive damage done during 
the war and the occupation, the Polish power 
industry apparently came through a severe 
winter much better than most other countries. 
In 1946 the Central Board of the Polish 
electric power industry had 826,000 kW at 
its disposal. By June 30th, 1947, this had 
been raised to 942,000 kW. 


Ship’s A.C. Auxiliaries 

A ship of more than usual interest is the 
M.V. Hornby Grange, which is not only the 
largest refrigerated cargo liner of her type 
afloat, but is also outstanding because she has 
the first a.c. installation so far undertaken in 
this country for a “ cold air circulation by fan” 
system of refrigeration in a ship. There are 
80 refrigerated chambers and 76 fan motors 
are needed. These are of the change-pole 
squirrel-cage type and are divided into three 
groups, each having its control room with 
direct-on-line starters and reversing change-pole 
switches to enable the motors to be run, by 
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selection, at high or low speed in either the 
forward or reverse direction. Three-phase a.c. 
at 230 V and 100 cycles is generated for the fan 
motors by two 100-kVA (at 0-8 power factor) 
motor-driven alternators. Similar contracts 
have recently been received by the British 
Thomson-Houston Co., Ltd., for three more 
d.c. installations in refrigerated ships. 


Borough Polytechnic 


The prospectus of the Borough Polytechnic, 
Borough Road, S.E.1 for the 1947-48 session 
which commences on September 15th, is now 
available. 


Trade Publication 


Mallinson & Eckersley, Ltd., Worsley Street, 
Salford, 3, Lancs.—Pamphlet with separate 
price list of a variety of ‘‘ wallboard” sheet 
materials, both wood fibre (licensed) and 
plastic (unlicensed), including electrical in- 
sulating ‘‘ Ashlam ” for precision components. 


Egypto-Canadian Trade 


With reference to the forthcoming trade talks 
between Egypt and Canada, it is reported that 
Egypt intends to import electrical apparatus 
from Canada. 


Change of Name 


Canadian Electric, Ltd., has changed its name 
to the Canadian Construction Co., Ltd. 


Trade Announcements 


The Southern Areas Electric Corporation, Ltd., 
has moved to 28, Queen Anne’s Gate, West- 
minster, S.W.1 (telephone: Whitehall 8892/4). 
This change of address also applies to the 
following subsidiary companies :—Peacehaven 
Electric Light & Power Co., Ltd., Salcombe 
Gas & Electricity Co., Ltd., Seaton & District 
Electric Light Co., Ltd., Sussex Electricity 
Supply Co., Ltd., P.A.M., Ltd., Mawdsley’s, 
Ltd., New Day Electrical Accessories, Ltd., 
Gillott Electro Steam Cookers, Ltd., and 
Mono-Can, Ltd. 

After an enforced absence of 64 years the 
Sturtevant Engineering Co., Ltd., is returning 
to the City of London. When the head office in 
Queen Victoria Street was destroyed in the fire 
“blitz”? of May, 1941, the staff was dispersed to 
Sutton and Aylesbury. Now, both these offices 
are to be closed and from September Sth the 
staff from both will be brought together again at 
new headquarters at Southern House, Cannon 
Street, London, E.C.4 (telephone: Mansion 
House 0533; telegrams ‘* Sturtevant, London.”’) 

The London office of David McClure is now at 
47-49, Caledonian Road, N.1. (telephone: 
Terminus 7191/2/3/4). 

Maul & Murphy, Ltd., have moved to 349, 
West End Lane, London, N.W.6. (telephone: 
Hampstead 8673). 
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S. Wolf & Co., Ltd., recently opened an exten- 
sion to their No. 1 Works at Hanger Lane, 
Ealing, W.5. 

The address of the Dualit Works is now 27a, 
Picton Street, Camberwell, London, S.E.5 
(telephone: Rodney 4271 and 4272). 


Trade Marks 


mre following applications have been made 
for trade marks. Objections may be 
entered within a month from August 27th :— 

Design (flying bird with fish). No. 649,213, 
Class 7. Domestic electric washing machines 
and electrical machines for mixing food and 
drinks. — H. Fisher (Oldham) Ltd., Dural 
Engineering Works, Glodwick Road, Oldham. 

PILLAR. No. 649,411, Class 8, and No. 
649,412, Class 11. All goods in Classes 8 and 11 
respectively.—Campbell Engineering Co., Ltd., 
Sherman Works, Sherman Road, Bromley, 
Kent. 

NEOFLEC. No. 643,908. Class 9. Electrical 
apparatus, appliances and instruments included 
in Class 9, etc.—Curt Gruenberg, Claygate, Lye 
Green Road, Chesham, Bucks. 

Design (“robot”). No. 647,135. Class 9. 
Electric control apparatus.— Standard Tele- 
phones & Cables, Ltd., Connaught House, 63. 
Aldwych, London, W.C.2. 

Omnipac. No. 649,566. Class 10. Electro- 
medical acoustic apparatus, surgical instruments 
and apparatus for detecting and estimating the 
degree of deafness in persons, and parts, in- 
cluded in Class 10, of such goods.—Amplivox, 
Ltd., 2, Bentinck Street, Manchester Square, 
London, W.1. 

LUMENA (design). No. B647,519. Class 11. 
Lampshades and lamp standards made wholly 
or substantially of plastics.—Blacks Industries 
(London), Ltd., 1-3, Christopher Place, Charlton 
ton Street, London, N.W.1. 


INFORMATION 
DEPARTMENT 


GRENERAL inquiries from readers relating 
to sources of electrical goods, makers’ 
addresses, etc., are replied to by our Information 
Department through the post. Inquiries 
should be accompanied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and 
addresses not known to us. We should be glad 
to have such information regarding the makers 
of the following :— 

“* Asbestolite ” insulating material. 

Socklett sterilizer for babies bottles. 

“* Domesticold ” refrigerators (Wolver- 
hampton ?). 


A 
sion 
char 
pose 
cent 
min 
plus 
sum 
for 
for 
The 
sugs 
tarit 
A 
Cou 
for. 
B 
hav 
Lev 
Esk 
por 
cou 
She 
bee 
in 
Par 
Cer 
neg 
use 
por 
I 
sup 
Sw: 
to 
of 
che 
De 
bo: 
fift 
Th 
Ce 
ext 
bir 
an 
ext 
Se] 
Th 
ex! 
Ba 


= 


September 5, 1947 


ELECTRICAL REVIEW 369 


ELECTRICITY SUPPLY 


Furness Water Power. Manchester Coal Tunnel. 


Accrington.—INCREASED CHARGES.—Permis- 
sion is being sought to increase certain electricity 
charges. On the rateable value tariff it is pro- 
posed that the fixed charge should be 124 per 
cent per annum on the first £100 subject to a 
minimum value of £10 and 5 per cent over £100, 
plus 0-60d. per kWh. Power will cost 1-12d. 
instead of 0-9¢. per kWh, large power con- 
sumers being charged 0-84d. (instead of 0-62d.) 
for the first 50,000 kWh and 0-72d. (0-50d.) 
for all over. The usual fuel clause operates. 
The borough electrical engineer says the 
suggested tariff is a balancing up of the different 
tariffs to compensate for increased coal prices. 


Ashford.—SwitcuGEAR.—The Urban District 
Council is seeking sanction to borrow £85,437 
for switchgear. 


Barrow-in-Furness.— WATER POWER DEVELOP- 
MENT.—James Williamson & Partners, Glasgow, 
have inspected (1) the River Leven, (2) Coniston, 
Levers Water and adjacent streams, and (3) the 
Esk-Duddon Area, and have given the Cor- 
poration an indication of the water power that 
coula be developed at these sites. Mr. J. E. 
Shepherd, the borough electrical engineer, has 
been authorized to engage consultants to work 
in conjunction with James Williamson & 
Partners on further investigations. 

NEw Power StTaTION.—The electrical engineer 
has also received verbal instructions from the 
Central Electricity Board to proceed with 
negotiations for the purchase of land and the 
use of water for the purpose of erecting a new 
power station. 

HousinG ExTENsION.—Electricity is to be 
supplied to a new building estate at Fry Street, 
Swarthmoor at an estimated cost of £749, and 
to the ** Drunken Duck Inn,” Outgate, at a cost 
of £930. 

CHANGE-OVER.—The electricity supply is to be 
changed over from d.c. to a.c. in Stewart Street 
and Storey Square at an estimated cost of £743. 


Basingstoke.—ExTENSIONS. — The Electricity 
Department proposes to seek sanction to 
borrow £2,700 for supplying electricity to 
fifty premises at Chineham. 

Blackburn.—PoweR STATION EXTENSION.— 
The Corporation has been instructed by the 
Central Electricity Board to carry out the fourth 
extension to the generating station at White- 
birk. This is estimated to cost over £1,500,000 
and is to be ready by July, 1951. The third 
extension now in progress is to be ready by 
September, 1950. 

Bradford.—LNAUGURATION OF EXTENSIONS.— 
The official opening of the Valley Power Station 
extensions will be carried out by Alderman R. 
Barber, chairman of the Corporation Electricity 
Committee, on September 20th. 


Huddersfield.—Loap SPREADING SCHEME.— 
Huddersfield manufacturers and trade unions 
have approved a three-cycle rota scheme for 
spreading the industrial electricity load in the 
district next winter. Working hours are to be 
staggered as follows:—First week, 7 a.m. to 
11 a.m., 11.45 a.m. to 4 p.m.; second week, 
7 to 11.45 a.m., 12.30 to 5.30 p.m.; third week, 
11 a.m. to-3 p.m., 4.30 to 8.30 p.m. In the first 
week the working hours will be 414, in the 
second week 48} and in the third week 424 hours. 
This gives an average of just over 44 hours for the 
three weekly periods. 


Keadby (Lincolnshire).—New C.E.B. GENERA- 
TING STATION.—The Central Electricity Board 
has applied to the Electricity Commissioners for 
a Special Order for the compulsory acquisition 
of land at Keadby in the Isle of Anholme rural 
district, for the purpose of erecting a generating 
station. 


Manchester.—CoAL DirecT TO POWER 
STaTION.—A scheme for constructing a 450-yard 
tunnel to carry coal .on a rubber conveyor 
direct from the coal face of the Bradford 
Colliery to the Corporation’s Stuart Street 
power station is to be started immediately. 
Initially the plant will handle 100,000 tons of 
coal a year and later double this amount. 


Middlesbrough.—Loans.—The Town Council 
has applied for sanction to borrow £10,000 
for electrical services, £5,000 for mains and 
£2,500 for meters. Tenders are to be invited 
for the supply of transformers and switchgear 
for the next two years, and for 500 yards of cable. 


Morecambe and MHeysham.—TENANTS TO 
CuHoose.—The borough gas engineer having 
asked for an alteration in the present policy of 
installing electrical fittings only in houses built 
by private builders and purchased by the 
Corporation, the Town Council has now 
decided that both gas and electricity shall be 
available in these houses, and that the tenants 
shall be allowed to choose. 


Stockton-on-Tees.— MEETING GROWING DeE- 
MAND.—To reinforce the electricity supply in 
the Eaglescliffe area, the Town Council has 
decided to provide a new 11-kV feeder cable 
and carry out other works at a cost of over 
£28,000. Tenders are to be invited for the 
erection and equipment of a new substation. 

Todmorden.—StrREET LIGHTING STANDARDS.— 
The electrical engineer is to place an order for 
the supply of twenty-four electric street lighting 
standards at a cost of £350. 

Watford.—SusstaTions.—The Electricity De- 
partment is to erect substations on the Cor- 
poration’s housing sites at Leavesden Green 
and Garston Park. 
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C.T. Secondary Networks 


Interconnection in Three-phase Circuits 


HE interconnection of the 
circuits 


secondary 


current transformers in three- 


phase circuits is a matter of special interest 
for two reasons: First, because of its import- 
ance in electrical measurements and auto- 
matic protection and, secondly, because the 
determination of the currents in the various 
branches by graphical methods is a more 
difficult application of vector theory than in 
simpler circuits containing only one source 


By G. W. Stubbings, 


of B.Sc., A.M.IE.E. 


Fig. 1.—Parallel 
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nection of two current 
transformers in three- 
phase circuit 


SECONDARY 


of single-phase supply. 
To acquire facility in 
the analysis of current 
transformer networks 
three important basic 
ideas ought thoroughly 
to be grasped. First, 
as each current trans- 
former is in effect an 
isolated source of 
supply, a vector dia- 
gram cannot be ob- 
jectively interpreted 
without. a schematic 
diagram of connections 
in which current direc- 
tions are indicated, 
either by arrows or by 
marking the ends of 
the several branches 


Secondly, according to the convention for 


terminal marking, the direction 
of flow of current 
external 
of a transformer from terminal to terminal 
© is always the same as the direction of flow 
of primary current from terminal M to 
terminal L. Thirdly each secondary circuit 
is normally closed through a path of low 


impedance and any secondary winding offers 
a high impedance to the flow of current from 


in the 


secondary circuit 


another transformer; 
the exception to this 
rule is when the current 
in transformer 
secondary is exactly 
equal to the resultant 
current flowing in one 
or more other trans- 
formers, in which case, 
if the directions 
are in sequence, these 
currents will circulate 
in the transformer 
windings and none will 
flow in the low 
impedance paths short- 
circuiting them. The 
application of these 
principles is _ illus- 


Fig. 2.—Series connection 


of the network. 


trated by the simpler interconnections of 
current transformers in three-phase circuits, 
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Fig. 1 illustrates the parallel connection of 
two current transformers in a three-phase 
circuit-parallel, because similarly marked 
secondary terminals are joined together. 
The resultant current Ipe, flowing from P to 
Q in the network, is 


ELECTRICAL REVIEW 


371 


that the branch PQ carries equal currents 
flowing in opposite directions that cancel to 
give a zero resultant. 

Fig. 2 illustrates the series connection of 
two current transformers—series, because 


represented by a vector 


which is the resultant ad 

of the Ia and Ip vec- | M 
tors. If the main cir- 

cuit is three-wire, this OMe 

resultant is the reverse | 

of the vector Iz of the 

secondary current in 


the third line which 7, 


does not contain a 


| 


transformer. The 

current flowing from 

Q to P is therefore the Mo 
secondary current cor- | C ==—}=——?-———.a&— 
responding the R 


primary current 
The vector diagram 


Ip. © 


applies to balanced IpslIqs}_ [Ins ome 
loading. _Considerga | 
case of unbalanced S 
unlike terminals are 
joined together. As 
=i, ®) © Ig the secondary current 
I, is flowing into the 
PQ branch at P while 
mL the current Ig is flow- 
= ing away from it, the 
LOO vector of the current 
fle @) © from P to Q will be 
the resultant of the 
M Ig vector the 
C vector of Ia reversed. 
Q This vector Ipg is in 
HI | ©) © the same general direc- 
TI, Fig. 3.—Parallel or star tion as that of Ic. The 
connection of three reverse of the vector 
current transformers lens or lee is that of 
Ipq—> the current flowing 
from Q to P. This 


loading in which single-phase current is 
taken between lines A and C. The currents 
on the primary side from A and C to the 
load will be equal and opposite, and the 
equal secondary vectors I, and Ig will be in 
line and in opposition. The resultant Ipa 
in the branch PQ of the network will thus 
be zero, and the secondary currents of the 
two transformers will circulate directly in the 
two windings. Otherwise we may consider 


current is in the same 
general direction as I, and, with a balanced 
load of unity power factor, it is in phase with 
the line voltage from A to C. Hence a single- 
phase meter in which the corresponding 
directions of current are line A to line C in 
the voltage circuit and Q to P in the current 
circuit will register the energy in a balanced 
load. Further, as the current Igp leads the 
B-to-neutral star voltage by 90 deg at unity 
power factor, a meter carrying the current 
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Tgp and energized by the B star voltage will 


measure kVArh in a balanced load, the 
corresponding directions in the meter being 
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this branch, Ips, is the resultant of the I, and 
the reversed Ig vectors. The vectors of the 
currents Igy and Iprg are found similarly. 

Whatever values the 


° Fig. 5.—Modified delta 


Ta, Ip and Ig vectors 
have, and irrespective 
of whether or no they 
combine to produce a 
I residue, the resultant 
8 

vectors Ips, Igs and 
Irs are obtained by 
joining the ends of the 
Ia, In and Ig vectors, 
drawn away from a 
common point. The 


I ite _ resultant vectors 
“TN | placed end to end 

therefore form a 

2 closed triangle and 


consequently they 
combine at the point 
S of the network to 
give a zero resultant. 
Any residual current 
in the main circuit is 


connection 


Q to P in the current circuit and B to neutral 
in the voltage circuit. As a star voltage is 
used, the constant will be 1/3. 

Fig. 3 illustrates the parallel or star 
connection of three current transformers. 
The vector of secondary current flowing 
from P to Q is the resultant of the three 
secondary current 


therefore eliminated 
from the currents proceeding away from the 
secondary delta. Had the series or delta 


connection been made by joining the (™) 
terminal of the A line transformer to the 
() terminal of the B line transformer, the 
vectors of the current proceeding from 


vectors Ia, Ip and Ie, 
and this is the second- | , 


ary vector of neutral 


or residual current I, 
flowing back to the 
supply. The reverse 


of Ipg or Igp is the ML 

residual current flow- 

ing from the source. ) © | 

If the primary circuit > 

is three-wire and there M 

is no residual current, | 
so that the resultant of 
the Ia, Is and Ic vectors © 

is zero, no current will 


flow in the PQ branch. 
Fig. 4 shows the 
series or delta connec- 


Las series and parallel con- 


Fig. 6.—Combination of 


nection of three current 
transformers 


tion of three current 


transformers. As the 

Ic secondary current is flowing away from 
the PS branch, while the secondary current 
I, is flowing to it, the vector of current in 


the delta to the common point S_ would 
have been in the reverse directions relative to 
those of Fig. 4. 
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Fig. 5 shows a modified delta connection 


used for the measurement of energy in three- 
phase four-wire circuits by a two-element 
meter, denoted by M. This network can be 
analysed differently. The two meter current 
circuits are directly connected to the secondary 
terminals of A and C transformers, so that 
these circuits are the low-impedance or short- 


circuit paths for the Ia and Ic currents. If 


the low-impedance path for the Ip secondary 
current is traced through the network, as 
indicated by the dotted arrows, this current 
is seen to be superposed in the meter current 
coils in a reverse direction. The resultant 
current in the lower element is therefore 
the resultant of the I, and the reversed Ip 
currents; similarly the current in the upper 
element is the resultant of I; and reversed 
Is currents, as shown in the accompanying 
vector diagram. 

The effect of this connection, as with that of 
Fig. 4, is to eliminate the residue of zero- 
sequence component from the meter currents, 
so that, provided the star voltages are free 
from residue, the meter will register the total 
energy in the circuit when the upper and 
lower elements are energized respectively 
with the C and A star voltages. 

Fig. 6 shows a combination of series and 
parallel (or Z) connection of three current 
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transformers. The vector of the current 
P to S, or Ipg, is the resultant of the Ia and 
Is vectors, and with three-wire loading it is 
identical with the reversed Io vector. 
Similarly, the vector of current R to S, or 
Trg, is the resultant of the reversed I4 and Io 
currents and, with three-wire loading, it is 
identical with the In vector. The vector of 
current Q to S, or Igs, is the resultant of 
Ig flowing into the branch at Q and the 
reverse of Ip, which is flowing away from Q. 
As each current-transformer secondary is 
directly short-circuited by a low impedance 
path, the three vectors Ips, Igs and Ing 
combine in all conditions of loading to 
produce a zero resultant at the point S. 
Since the currents Ips and Inxs are the 
resultants of different pairs of line currents, 
one of these currents must be affected by 
an earth fault in any one of the three primary 
lines. Hence complete protection against 
overloads, short-circuits, and earth faults can 
be obtained by overcurrent trips carrying the 
currents in the branches PS and RS. The 
current in branch QS is, with balanced 
loading and unity power factor, in phase with 
the C-to-B line voltage. Hence a single- 
phase meter in which the current Q to S is 
associated with the C-to-B line voltage will 
measure energy with balanced loads. 


Water-Heater Control 


XPERIENCE of the Central Illinois Public 

Service Co. appears to show that the 
time-switch control of water heaters is not 
always beneficial to a supply undertaking. 
While the method certainly reduces the 
maximum demand on the system as a whole 
it may result in the overloading of distributors 
when “ permitted hours ” begin. 

According to H. W. Berning in the Electrical 
World of July 19th, this conclusion was reached 
after tests involving (a) time-switch control; 
(6) demand limiter control; and (c) with no 
control, other than the heater thermostats. 
The tests also indicated that better diversity in 
distribution loading was obtained with no 
control and that demand limiters replacing the 
time switches in individual water-heater services 
would serve the over-all purposes to better 
advantage. Ordinary maintenance of time 
switches does not give the ideal conditions 
represented in the company’s off-peak rate 
schedule; actual operation may permit the 
water-heater load to coincide with other 
residential peak load. Demand limiters over- 
come this objectionable feature. 

With all control eliminated the load curve is 
similar to that obtained with demand limiter 
control; the diversity of demand among the 


group of consumers served usually results in 
no increase of maximum demand over that 
obtained with demand limiter control. 

During the period of the survey the company 
maintained a record of the monthly con- 
sumption by individual customers. The usual 
seasonal Variation was noted but so far as 
could be ascertained without more detailed 
analysis of customers’ individual use there was 
no change which could be definitely ascribed to 
the change in the control device. 

The reference to erratic time switches is 
amplified by a statement showing that less than 
23 per cent of them were able to control the 
water heaters to within one hour of the rate 
schedule. Of 219 switches inspected only 50 
were in a condition to operate within one hour 
of the fixed times; 118 were over an hour 
“off time”; and in the rest (51) the clocks 
had stopped. 


Radar Sets for Merchant Vessels 


Marine Instruments, Ltd., announces that 
the Kelvin-Hughes merchant ship radar equip- 
ment is now operating in the s.s. Jupiter of the 
Bergemske Dampskibsselskab and the G.W.R.’s 
s.s. St. David. 
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MUNICIPAL REPORTS 


Extensions at Brighton, Hull and Sheffield 


Bolton.—During 1946-47 the Electricity 
Department (borough electrical engineer, Mr. 
H. E. Annett) sold 152-4 million kWh, 15 per 
cent more than in the previous year. While 
the average price obtained per kWh sold fell 
from 1-03d. to 0-98d. the inclusive cost rose 
from 0-973d. to 1:036d. with the result that 
there was a deficit on the year of £29,059 
compared with a surplus of £43,230 in 1945-46. 
Gross revenue, at £629,460, was up by £55,724, 
but working expenses rose much more steeply 
(by £127,829 to £626,963) and there was a 
gross profit of only £2,497. 


Brighton.—On the generation side the most 
important event of the past year was the direction 
by the Central Electricity Board for the con- 
struction of the Southwick “‘ B”’ station, which 
will have a capacity of 315,000 kW. As regards 
distribution, the year saw the completion of the 
second section of the 33-kV ring main and the 
Withdean substation, while the Council author- 
ized the putting in hand of the outstanding part 
of the scheme. 

Despite last winter’s restrictions the engineer 
and manager (Mr. H. Pryce-Jones) records an 
increase of over 24 per cent in supplies for all 
purposes in the Brighton area (from 100-9 
million kW to 125-3 million) and the number 
of consumers rose by 2,231 to 56,565. In 
addition 51-4 million kWh (against 40-2 million) 
was sold in bulk. From the power station 
502-3 million kWh was sent out (338-8 million 
in 1945-46), the maximum load, 139,328 kW, 
being very close to the installed capacity, 
140,000 kW. Coal consumed amounted to 
287,507 tons (197,583 tons) at an average price 
of 53s. 9d. per ton (54s. 54d.) and the fuel cost 
per kWh sent out averaged 0-369d. (0-381d.), 
with a total working cost of 0-609d. (0-678d.). 

Gross income amounted to £961,985 
(£809,802) with expenditure at £833,449 
(£658,812), leaving a gross surplus of £128,536 
(£150,990), and the net result after meeting 
loan charges, etc., was a profit of £23,835 
(£45,539). The average price received per kWh 
sold was 1:183d. (1:261d.) or, excluding public 
lighting, traction and bulk supplies, 1-391d. 
(1-500d.). 

Hull.—Referring to the extensions com- 
missioned at the generating station last Novem- 
ber the general manager (Mr. D. Bellamy) says 
that economies in coal consumption were 
effected approximating to £27,000 in the four 
months to March 3lst. It is expected that it 
will be possible to steam the two new boilers 
for 4,500 hours without cleaning other than by 
the automatic soot blowers. During the year 
446-8 million kWh was generated, an increase 
of 28-2 per cent, the maximum load on the 
station being 113,850 kW (10 a.m., Decem- 


ber 19th), compared with 81,060 kW in the 
previous year. Fuel consumed per kWh 
generated averaged 1-445 lb (1-498 Ib). It is 
hoped that the 12,500-kW turbine which broke 
down in June, 1944, will be recommissioned by 
the coming autumn. 

Sales of electricity to consumers, at 346 
million kWh, were 23-7 per cent greater than 
in the preceding year. Illustrating the desire 
for electric service, the general manager mentions 
that choice was permitted to the first ingoing 
tenants in 78 new permanent houses and 
71 chose electric cooking. Of 1,487 temporary 
houses constructed 878 have been equipped with 
electric cookers. Commercial cooking equip- 
ment was sold to the value of £13,321, including 
a further 16 fish ranges, raising the number of 
‘electric’ fish shops to 51. Progress was made 
with the construction of two large-scale heating 
equipments in the oil processing industry. 

Gross revenue increased from £1,208,877 to 
£1,467,706, and there was a net profit of £47,400 
(against £10,819), excluding £3,087 C.E.B. 
adjustment and £17,011 in respect of public 
lamps. The average price received per kWh sold 
decreased from 1-014d. to 0-968d. The number 
of consumers rose by 2,734, making 97,696. 


Sheffield.—Heavy extra costs, together with 
the effect of last winter’s restrictions, resulted in 
a substantial operating loss for the fourth 
successive year although it had been expected 
that the increased charges imposed in April, 
1946, would have prevented this. While con- 
sumption at the higher rates was limited, there 
were increased sales for which the low “ unit ” 
rate of 0-45d. operated, with the result that the 
average price per kWh sold advanced only 
from 0-660d. to 0-686d. 

Trading revenue rose by £319,373 to 
£2,462,530, and working expenses advanced by 
£294,429 to £2,119,167, leaving a gross surplus 
of £343,362 (against £318,419 in 1945-46). 
Loan charges amounted to £532,305 (£499,734) 
so that there remained a net operating loss of 
£188,942 (£181,315); after allowing for special 
income and expenditure the final deficiency was 
£173,737 (£82,228). 

During the year the undertaking, of which 
Mr. J. R. Struthers is general manager and 
engineer, sold 855-2 million kWh, an increase 
of 79:4 million (10-2 per cent) on the previous 
year. An additional 3,094 consumers were 
connected, making 169,908 in all. At the 
Department’s power stations 1,194-4 million kWh 
was generated (against 1,077:8 million), the 
maximum demand rising from 233,610 to 
258,580 kW. No. 3 set (50,000 kW) and three 
boilers were nearing completion at Neepsend 
at the end of the year and work was proceedin:: 
in connection with No. 4 set and boilers. 
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FINANCIAL SECTION 


Company News. Stock Exchange Activities. 


Reports and Dividends 


Ruston & Hornsby, Ltd., record a combined 
net profit of the company and its wholly 
owned subsidiaries amounting to £477,979, 
an increase of £148,564 on the previous year. 
This increase, the directors report, is due mainly 
to a substantial increase in sales output, but it is 
also affected by the reduction in E.P.T. The 
company’s order book is much greater than 
ever before and a large proportion is for export. 
The subsidiary, Davey, Paxman & Co., Ltd., 
has in hand a very important Government- 
sponsored programme for meeting the demand 
for stand-by oil engine generating sets to relieve 
the power shortage. Future problems are 
essentially those of production and supplies and 
fundamentally everything depends upon a 
rapid improvement in the output of coal, 
power and steel. 

Isle of Thanet Electric Supply Co., Ltd.— 
The revised rating assessment on tle under- 
taking previously owned by the company for 
the period April Ist to December 31st, 1946, 
has been agreed with the rating valuer, subject 
to confirmation by the Thanet and District 
Assessment Committee. It is expected that the 
annual meeting of the company will be held 
early in October. The dividend on the 6 per 
cent cumulative participating preference stock 
for the year ended March 3lst, 1945, less tax, 
is to be paid on September 10th. 


Telephone Rentals, Ltd., report a net profit for 
1946, amounting to £198,258. After providing 
£104,963 for taxation, £10,000 for general 
reserve and £21,332 for the employees’ par- 
ticipation scheme, a final dividend of 6 per cent 
is to be paid, making 10 per cent for the year. 
A sum of £56,959 is carried forward. No 
comparative figures for 1945 are available since 
the results of the main operating subsidiary 
companies, acquired in December 3lst, 1945, 
are now included in the accounts. 


Calcutta Tramways Co., Ltd.—In a circular 
sent to shareholders, the directors state that at 
present the undertaking is running at a loss. 
This is due to the increased cost of wages and 
materials accentuated by the continued political 
unrest resulting in the imposition of the curfew 
and the closing of some routes to traffic at times, 
and the only remedy is an increase in fares. 

Newton Brothers (Derby), Ltd.—Mr. P. C. 
Cooper-Parry, the chairman, stated at the 
annual general meeting that there was a growing 
demand for the company’s products abroad 
and over the past twelve months an average of 
of 214 per cent in value had been for export. 

Brown Bros., Ltd., have announced an un- 
changed interim dividend of 24 per cent. 


Silentbloc, Ltd., proposes to pay a final 
dividend of 16% per cent, making the total 
distribution for the year 294 per cent (against 
25 per cent). The net profit was £7,729 up at 
£34, 251. 


The Lancashire Electric Light & Power Co., 
Ltd., is maintaining its interim aividend at 2} 
per cent. 


The British Power & Light Corporation, Ltd.. 
is maintaining its interim dividend at 3 per cent, 


The Woking Electric Supply Co., Ltd., is 
again paying an interim dividend of 6 per cent. 


Sydney S. Bird & Sons, Ltd., have declared 
an interim dividend of 15 per cent; last year 
a single distribution of 30 per cent was made. 


W. Canning & Co., Ltd., are again paying an 
interim dividend of 5 per cent. 


New Companies 


Brennan Developments, Ltd.—Registered 
August 2Ist. Capital, £6,000. Manufacturers, 
designers, assemblers and repairers of, and 
dealers in, gas discharge and fluorescent tubes, 
fluorescent chemicals, electric lamps, gas 
discharge and fluorescent signs, etc. Secre- 
tary: E. Hunter. Regd. office: 206, Grove 
End Gardens, Grove End Road, N.W.8. 


Labgear, Ltd.—Registered August 2lst. 
Capital, £7,000. To acquire the business 
carried on by Alice M. Jones at Willow Place, 
Cambridge and elsewhere as Labgear,”’ and 
to carry on the business of manufacturers of, 
and dealers in, radio, television, electrical and 
scientific equipment, radar and _ signalling 
devices, etc. Directors: Alice M. Jones and 
L. W. Jones. Regd. office: Willow Place, Fair 
Street, Cambridge. 


Midmore Glover Electric, Ltd.—Registered 
August 22nd. Capital, £1,200. To acquire the 
business of electric contractors carried on by 
E. R. Glover and E. Midmore at 22, Morton 
Road, Morden, as ** M.G. Electric Company.” 
Permanent directors: E. R. Glover and E. 
Midmore. Regd. office: 14, Gray’s Inn Square, 


G. & E. Electrical Services, Ltd.—Registered 
August 23rd. Capital, £1,000. Electricians, 
engineers, woodworkers, wireless manufacturers 
and dealers, etc. Directors: R. E. Quille and 
F. J. Shailer. Secretary: A. E. Morton. Regd. 
office: 7, Edison Road, Grouch End, N.8. 


Electrical & Radio Engineers (Neath), Ltd.— 
Registered August 22nd. Capital, £2,000. 
Directors: G. L. A. Jones and Mrs. D. E. 
Jones. Regd. office: 10a, Wind Street, Neath, 
Glam. 
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Robson, Fry, Ltd.—Registered August 23rd. 
Capital, £600. To acquire the business of an 
electrical and radio engineer carried on by J. 
Robson at 21, Camden Street, North Shields, 
as “ Robson’s Electrical and Radio Services.” 
Permanent directors: J. Robson and Miss E. 
Fry. Regd. office: 21, Camden Street, North 
Shields. 

Artisans (Electrical), Ltd.—Registered August 
20th. Capital, £1,000. Electrical and wire- 
less engineers, etc. Directors: S. F. Avent, 
B. G. Pettit and J. Wade. Regd. office: 44/56, 
Hercules Road, S.E.1. 

Ion Equipment, Ltd.—Registered August 20th. 
Capital, £600. Electrical, electronic, electro- 
medical and electro-surgical engineers, etc. 
Directors: Helena Mansbridge, W. J. Tranter 
and F. E. Morris. Regd. office, 24/6, Islington 
High Street, N.1. 

Southern Electrical Co. (Mitcham), Ltd.— 
Registered August 11th. Capital, £1,000. 
Directors: T. F. Stevens, E. L. Cook, S. E. 
Laing, and F. Harding. Regd. office: 103a, 
Streatham Hill, S.W.2. 

Arran Electrical Manufacturing Co., Ltd.— 
Registered August 27th. Capital, £100. Manu- 
facturers of, and dealers in, fans, torches, 
batteries and electrical and wireless accessories, 
etc. Directors: J. Carson and J. Haszlakiewicz. 
Regd. office: 10, St. Stephen’s Road, Yiewsley, 
Middlesex. 

Hertford Refrigeration Services, Ltd.— 
Registered August 27th. Capital, £100. Manu- 
facturers and dealers in refrigerators, refrigera- 
tion and cold storage machinery, etc. Directors: 
C. M. Grant and F. Walenn. Regd. office: 36, 
England Lane, Hampstead, N.W.3. 

Brooks Brothers & Faithfull, Ltd.—Registered 
August 27th. Capital, £1,000. Manufacturers 
of electrical accessories, etc. Directors: N. C. 
Brooks, A. J. Brooks and E. A. Faithfull. 
Regd. office: 173, Stafford Road, Wallington. 


Increases of Capital 


B. & S. Supplies, Ltd.—Increased by £5,000, 
in £1 shares, beyond the registered capitat of 
£5,000. 

Controller Contacts (Cardiff), Ltd.—Increased 
by £2,000 in £1 ordinary shares, beyond the 
registered capital of £3,000. 

Apparatus and Instrument Co., Ltd.—Increased 
by £1,500, in £1 shares, beyond the registered 
capital of £500. 

Harrisons (Sherwood), Ltd.—Increased by 
£1,500, in £1 ordinary shares, beyond the 
registered capital of £500. 

Teledictor, Ltd.—Increased by £12,000, in £1 
shares, beyond the registered capital of £8,000. 

Walter Instruments, Ltd.—-Increasea by 
£109,000 in 50,000 preference and 59,000 
ordinary shares of £1, beyond the registered 
capital of £1,000. Part of the above increase 
is for the purpose of acquiring the issved share 
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capital of J. & H. Walter, Ltd., and Wimbledon 
Engineering Co., Ltd. 

Tellux, Ltd.—Increased by £4,000, in £1 
ordinary shares, beyond the registered capital 
of £1,000. 


e e © 
Winding-up Petition 

Metal Crafts (London), Ltd.—A petition for 
the winding-up of the company, presented by 
the British Thomson-Houston Co., Ltd., is 
to be heard on October 20th by the High Court. 

e e e 
Liquidations 

Acton Electric Tools, Ltd.—Winding up 
voluntarily. Liquidator, Mr. T. Lister, 2, Surrey 
Street, Strand, London, W.3. 

Springvale Electrical Co., Ltd., 2, Oakmead 
Gardens, Edgware.—Liquidator, Mr. H. P. 
Naunton, Senior Official Receiver and Liquid- 
ator, Columbia House, Alawych, London, 
W.C.2, released June 28th. 

Electroplastics (1.0.M.), Ltd.—Winding-up 
voluntarily. Liquidator, Mr. R. H. Green, 
Athol Street, Douglas, I.0.M. 

Medway Relay Service, Ltd., and Rochester 
Relay Service, Ltd.—Details of claims by 
October 31st to the liquidator, Mr. N. E. Pawsey, 
93, Station Road, Clacton-on-Sea. 


Bankruptcies 


A. E. Starr, electrical and radio engineer, 
lately carrying on business at 125, Commercial 
Street, Batley, and formerly at 2, Brewery 
Lane, Thornhill, Lancs., as ‘* Electronic Enter- 
prises.”’—Proofs for dividend by September 
10th to the trustee, Mr. G. F. Morris, Hallfield 
Chambers, 71, Manningham Lane, Bradford, 
Official Receiver. 

J. Hutchings, electrician, trading as ‘* The 
Maynard Electric Service,’’ 16, Maynard Road, 
Leicester.—Proofs for dividend by September 
10th to the trustee, Mr. G. S. Robinson, 1, 
Berridge Street, Leicester, Official Receiver. 

C. H. Boot, radio and electrical engineer, 
formerly carrying on business at 29, Lyndon 
Road, Rubery, near Bromsgrove, Worcs.— 
Proofs for dividend by September 10th to the 
trustee, Mr. R. K. Clark, Somerset House, 37, 
Temple Street, Birmingham, Official Receiver. 

Harvey Radio, radio dealers, 211, Balsall! 
Heath Road, Birmingham.—First meeting to- 
day at the Official Receiver’s Office, Somerset 
House, 37, Temple Street, Birmingham, 2. 
Public examination, November 6th at the Court 
House, Corporation Street, Birmingham, 4. 

J. F. Bradley, electrical engineer, 39. 
Mackenzie Road, Holloway, London.—Receiving 
order made August 18th on a creditor’s petition. 

K. E. Bader, electrical equipment manu- 
facturer, lately carrying on business at West- 
moreland Road, Hendon, N.W.—Trustee, Mr. 
S. H. Gillett, 24, Basinghall Street, London, 
E.C.2, released August 12th. 
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